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PREFACE 


the:  new  edition. 


In  the  preface  to  the  first  edition  of  this  work  the  author 
stated  that  he  claimed  for  it  simply  what  its  title  indicates, 
**  A  Manual  of  Examinations" — the  object  being  "to  give 
at  a  glance  the  principal  points  necessary  to  guide  the 
student  in  the  prosecution  of  his  studies,  and  to  revive 
his  recollection  of  subjects  treated  upon  in  more  volumin- 
ous works,"  The  science  of  medicine  and  its  collateral 
branches  having  made  rapid  strides  since  the  issue  of  the 
second  edition,  the  author  has  been  under  the  necessity  of 
remodelling  many  parts  of  the  work,  and  making  numerous 
additions  with  a  view  to  its  general  improvement,  while  at 
the  same  time  he  has  not  been  unmindful  of  the  advantages 
of  illustrations,  which  are  freely  distributed  throughout  the 
volume.  These  additions  and  modifications  have  been 
accommodated  by  the  increase  of  the  number  and  enlarge- 
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ment  of  the  pages,  a.nd  by  a  general  revision  and  condensa- 
tion of  the  questions.  While  making  these  improvements, 
the  author  has  kept  in  view  the  scope  of  the  work,  which 
as  a  guide  to  the  student,  and  a  remembrancer  or  index  to 
the  more  valuable  and  recondite  works  in  the  different 
departments  of  our  science,  is  again  presented  for  the 
favourable  consideration  of  the  profeasion. 

Philadelphia,  AprUf  1867. 
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SIGNS  AND  ABBREVIATIONS 


OSED   IN  THIS   AND   MEDICAL  WOBKS   QENERALLY. 


SNaLISH. 

LATIN. 

SYMBOL. 

CONTAINS. 

A  pound. 
An  ounce, 
A  drachm, 
A  scruple, 
A  gallon, 
A  pint, 
A  fluidounce, 
A  fluidrachm. 

Libra, 

Uncia, 

Drachm, 

Scrupulus, 

Congius, 

Octarius, 

Fluiduncia, 

Fluidrachma, 

ijone, 
0, 

f3» 

12  ounces. 
8  drachms. 
8  scruples. 
20  grains. 
8  pints, 
16  fluidounces. 
8  fluidrachms. 
60  minims. 

Ten  minims  of  any  fluid,  if  measured  by  the  graduated  minim 
measure,  are  equal  to  about 15  drops. 

A  teacup  is  estimated  to  contain  about  4  fluidounces,  or  a  gill. 

A  wineglass 2  fluidounces. 

A  tablespoon  (cochlear  magnum) half  a  fluidounce. 

A   teaspoon   (cochlear  parvum)  a  fluidrachm. 

A  drop  is  generally  estimatea  to  contain  the  sixtieth  part  of  a 
fluidrachm,  but  it  varies  with  diflcrent  fluids,  and  the  mouth  of  the 
bottle  from  which  it  is  dropped,  &a  ;  hence  a  minim  measure  is 
preferable  in  accurately  admiuiiiteriDg  licjuids  in  small  quantities. 
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SIGNS    AND    ABBREVIATIONS. 


ABBKEVIATION. 

LATIN. 

ENGLISH  WORD. 

ua. 

Ana, 

Of  each. 

Ad.  saturand. 

Ad.  saturandam. 

Until  saturated. 

Ad.  lib. 

Ad.  libitum, 

At  will. 

Aq.  tepid 

Aqua  tepida, 

Warm  water. 

Aq.  fervid, 

Aqua  fervens. 

Hot  water. 

Aq.  bullient. 

Aqua  bulliens, 

Boiling  water. 

Clharts,  or  cbts. 

Chartula, 

A  paper. 

(/*och. 

Cochlear, 

A  spoonful. 

Coch.  mag. 

Cochlear  magnum, 

A  tablespoon ful. 

Coch.  parv. 

Cochlear  parvum 

A  teaspoonful. 

Colent. 

Colentur, 

Let  them  bo  strained. 

CoUyr. 

CoUyrium, 

An  eye-water. 

Contus. 

ContusuSy 

Bruised. 

Cort. 

Cortex, 

A  bark. 

Decoct. 

Decoctum, 

A  decoction. 

Ext. 

Extractum, 

An  extract. 

F.  yel.  Ft 

Fiat  vel  Fiant, 

Let  them  be  made. 

Fol. 

Folium, 

A  leaf. 

Garg. 

Gargarysma, 

A  gargle. 

Gr.— grs. 

Granum  vel  grana, 

A  grain  or  grains. 

Gtt.— gtts. 

Gutta  vel  guttaj, 

Drop  or  drops. 

Haust. 

Ilaustus, 

A  draught. 

Infus. 

InfuBum, 

An  infusion. 

Minimum  yel  minima, 

A  minim  or  minims. 

Misce, 

Mix. 

Mass. 

Massa, 

A  mass. 

Mist 

Mistura, 

A  mixture. 

PU. 

Pilula  vel  Pilulaa, 

Pill  or  pills. 

PuW.  Yel  Tt. 

Pulvis  vel  pulveres, 

Powder  or  powders. 

q.  8. 

Quantum  Buificit, 

A  sufficient  quantity. 

R. 

Recipe, 

Take. 

Rad. 

Radix, 

A  root 

Ras. 

Rasus, 

Rasped. 

S. 

Signa, 

Write. 

Sem. 

Semen, 

A  seed. 

Ss. 

Semis, 

A  half. 

Spts. 

Spiritus, 

Spirits. 

Syr. 

Syrupus, 

A  syrup. 

Tine,  vel  Tr. 

Tinctura, 

A  tincture. 

MANUAL 


or 


EXAMINATIONS. 


PART  I. 
ANATOMY. 


What  is  ITuman  Anatomt? — That  science  which  teaches  th« 
•tmcvnre  of  the  human  body. 

ANATOMY  OP  THE  SKELETON. 

What  is  a  hiunan  skeleton  ?  —  The  bony  frame-work  of  the  hnman 
body,  retaining  the  whole  frame  in  shape,  and  affording  attachment 
for  the  muscles  and  protecting  many  of  the  yiscera. 

What  is  a  natural  and  an  artificial  skeleton  ?  —  A  natural  skeleton 
is  one  which  is  held  tc^ether  by  its  natural  attachments  of  ligaments, 
cartilages,  and  synoyial  membranes ;  and  an  artificial  one  is  one  held 
together  by  wires  and  plates  of  metal. 

What  are  the  regional  divisions  of  the  skeleton  7 — ^The  head;  trunk, 
saperior  and  inferior  extremities. 

BONES  GENERALLY. 

Is  not  the  number  of  the  bones  greater  in  infancy  than  in  more 
adTsnoed  life? — Tes;  for  many  of  the  bones  which  are  separable  in 
infancy  become  coalesced  in  advanced  life. 

What  are  the  names  of  the  bones  of  the  head  ? — Occipital,  frontal, 
sphenoidal,  ethmoidal,  two  temporal  containing  the  bones  of  the  tym* 
panum,  two  superior  maxillary,  two  palate,  two  malar,  two  nasal,  two 
unguiform  or  lachrymal,  two  inferior  turbinated,  a  vomer  and  an 
inferior  maxillary. 
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What  are  the  names  of  the  bones  of  the  trunk?  —  Twenty-fotur 
true  vertebrae,  one  sacrum,  four  bones  of  the  coccyx,  two  innominata, 
twelve  ribs  on  each  side,  a  sternum,  and  the  hyoid  bone  in  the  throat. 

What  are  the  names  of  the  bones  of  the  upper  extremities? — The 
clavicle,  scapula,  humerus,  radius,  ulna,  eight  bones  of  the  carpus, 
five  of  the  metacarpus,  two  phalanges  of  the  thumb,  three  phalanges 
to  each  finger,  and  two  and  sometimes  more  sesamoid  bones. 

What  are  the  names  of  the  bones  of  the  lower  extremities? — The 
06  femoris,  the  tibia,  the  fibula,  seven  bones  of  the  tarsus,  five  of  the 
metatarsus,  two  phalanges  of  the  big  toe,  three  phalanges  to  each  of 
the  smaller  toes,  and  two  and  sometimes  more  sesamoid  bones. 

IIow  many  bones  are  there  in  all? — Two  hundred  and  eleven, 
sometimes  increased  by  the  addition  of  sesamoids. 

What  are  the  general  classes  of  bones  ?  —  They  are  divided  into 
three  classes ;  viz.^  the  long  or  cylindrical^  the  broad  or  flat,  and  the 
thick. 

What  are  the  epiphyses  of  bones  ?  —  A  portion  of  bone  separated 
from  the  body  of  a  bone  by  a  cartilage  which  becomes  united  to  the 
bone  by  the  ossification  of  this  cartilage. 

What  is  the  general  structure  of  epiphyses  ? — Spongy. 

What  are  the  diaphyses  of  bones  ?  —  The  middle  portions  of  the 
long  bones  placed  between  the  epiphyses. 

What  is  the  general  structure  of  the  diaphyses?  —  Internally  they 
are  reticulated,  exteriorly  they  are  compact. 

What  are  the  apophyses  of  bones? — Projections;  or  distinct  por- 
tions of  bones. 

How  do  apophyses  differ  from  epiphyses?  —  In  being  less  easily 
separable  from  the  bone  to  which  they  belong — no  layer  of  cartilages 
being  interposed  between  them. 

What  is  the  intimate  structure  of  all  bones  ?  —  They  consist  of  a 
cellular,  reticular,  and  vascular  parenchyma;  and  of  osseous  matter 
deposited  in  it :  their  base,  therefore,  being  the  same  with  that  of  the 
muscles,  nerves,  and  soft  parts  of  the  body. 

Are  bones  vascular  ?  —  Yes ;  but  more  especially  during  the  ossifio 
process. 

Where  do  their  vessels  enter? — By  numerous  small  foramina  all 
over  their  external  surface. 

What  is  the  best  demonstration  of  the  vascularity  of  bones?  — 
From  the  tinge  which  they  receive  in  animals  with  whose  food  madder 
has  been  mixed,  and  by  fine  colored  injections. 

What  is  the  chemical  composition  of  bones? — 32  parts  of  gelatine 
soluble  in  water;  1  part  of  insoluble  animal  matter;  51  parts  of 
phosphate  or  subphosphate  of  lime ;  11  carbonate  of  lime ;  2  fluate  of 
lime ;  1  phosphate  of  magnesia ;  1  soda  and  muriate  of  soda,  with 
some  iron,  manganese,  silex,  alumina,  and  phosphate  of  ammonia. 

What  is  the  periosteum  ?  —  The  membrane  which  surrounds  bones 
excepting  where  covered  by  articular  cartilages. 
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Wliat  is  its  organisation  ?  —  Fibroas. 

Has  it  blood-vessels,  nerves,  and  lymphatics? -^Blood-vessels  are 
abundant,  the  lymphatics  are  few,  and  there  is  a  strong  probability  of 
the  existence  of  nerves. 

What  are  the  uses  of  the  periosteum?  —  To  strengthen  the  union 
of  bones  with  their  epiphyses,  to  afford  attachments  to  ligaments  and 
muscles,  and  to  permit  the  muscles  to  glide  smoothly  over  the  bones, 
and  to  conduct  and  support  vessels  in  their  passage  to  the  bones. 

What  is  the  medulla  of  bones  ?  —  An  oleaginous  fluid  deposited  in 
ibeir  internal  cells. 

How  is  it  secreted  ?  — By  minute  arteries  which  ramify  upon  the 
cells  of  the  internal  periosteum. 

What  is  the  periosteum  intemus? — The  delicate  membrane  which 
lines  the  internal  cavities  of  bones. 

What  other  use  has  it  besides  secreting  the  marrow  7 — ^It  nourishes 
the  bones. 

Where  do  the  medullary  arteries  of  bones  penetrate  them?  — 
Generally  about  the  middle  by  oblique  canals. 

What  are  foramina  ?  —  Holes  perforating  the  substance  of  bones^ 
without  leaving  any  long  track  within  their  substance. 

What  are  canals  ?  —  Foramina  contained  within  the  substance  of 
bones. 

What  are  sinuses?  —  Great  cavities  in  bones  with  small  openings. 

What  are  sinuosities  ? — Superficial,  but  broad,  irregular  depressions. 

What  are  farrows?  —  Long,  narrow,  and  superficial  canals. 

What  are  notches  ?  —  Cavities  in  the  margins  of  bones. 

What  are  fossse  ?  —  Deep  and  large  cavities  upon  their  surface. 

What  are  pits? — Small  though  deep  depressions. 

What  are  glenoid  cavities?  —  Smooth,  shallow,  cavities  for  articu* 
lation. 

What  are  cotyloid  cavities? — ^Deep  and  smooth  ones  for  articulation. 

What  are  tubercles? — Small  eminences. 

What  are  tuberosities? — Greater  and  rough  elevations. 

What  are  spines? — Long  projections  upon  the  bone. 

M'hat  are  heads? — The  round  tops  of  bones. 

What  are  necks?  —  The  narrow  portions  of  bones  beneath  theii 
heads. 

What  are  processes  ? — Short  projecting  portions  of  bones.  » 

What  is  the  name  of  that  division  of  anatomy  which  treats  of  the 
growth  of  bones? — Osteogooy.  ** 

What  are  the  three  Cerent  stages  of  ossification?  —  1st.  The 
Mucous;  2.  Cartilaginous;  3.  Ossific.  w 

How  are  bones  formed  ?-<- By  the  deposition  of  ossific  matter,  cither 
in  membranes  or  cartilages. 

What  are  the  constituent  parts  of  bones  ? — A  cellular  and  vascular 
parenchyma,  and  phosphate  of  lime  with  other  saline  cotnbi nations. 

What  are  the  phenomena  of  ossification?  —  The  arteries  of  the 
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part  about  to  andergo  this  process  become  dilated ;  tbongh  formerly 
transparent  they  now  assume  a  red  color ;  and  according  to  Valentin, 
Schwann,  and  Mailer,  the  bone  is  formed  by  an  immediate  transfor- 
mation of  th%  cartilage  corpuscles  into  bone  corpuscles. 

How  does  ossification  take  place  in  the  diaphyses  of  long  bones? — 
It  begins  in  the  middle,  forming  flat  rings  between  the  external  and 
internal  periosteum. 

How  does  ossification  take  place  in  the  epiphyses  of  long  bones?— *> 
*In  distinct  points,  which  gradually  unite. 

How  does  ossification  take  place  in  the  bones  of  the  cranium  ?  — 
It  assumes  the  appearance  of  radii  diverging  from  a  centre  in  several 
points. 

What  bones  are  perfectly  formed  at  birth  ?  —  The  small  bones  of 
the  ear. 

What  parts  of  bones  are  latest  ossified? — The  epiphyses. 

When  does  ossification  in  the  epiphyses  terminate?  —  From  the 
seventh  to  the  fourteenth  year. 

When  are  the  epiphyses  generally  completely  united  to  the  dia- 
physes ? — About  the  twenty-first  year. 

How  does  ossification  take  place  in  thick  bones?  —  From  one  or 
more  points  according  to  the  complexity  of  their  figure. 

Does  not  the  period  of  ossification  differ  in  different  bones  ? — Yes  | 
the  lateral  bones  of  the  vertebrae  appear  early,  those  of  the  head  com- 
mence in  the  inferior  maxilla,  then  the  os  frontis,  and  afterwards  in 
the  other  bones  of  the  face,  the  central  part  of  the  ribs,  and  nearly 
simultaneously  the  sha^  of  the  long  bones,  the  smaller  bones  of  the 
extremities  follow,  and  then  the  carpus  and  tarsus. 

How  are  bones  lengthened? — ^By  the  deposition  of  ossific  matter 
upon  both  ends. 

How  are  they  thickened  ? — By  the  continual  secretion  fix)m  the 
internal  surface  of  the  periosteum,  and  they  are  afterwards  modified 
by  interstitial  deposition  and  absorption. 

What  are  the  phenomena  attending  the  formation  of  callus  in  cases 
of  fracture  of  bones? — First,  from  the  rupture  of  the  soft  parts,  we 
have  effusion  of  blood  and  inflammation  into  the  cavity  of  the  frac- 
ture, in  the  mean  time  the  blood  is  being  absorbed,  and  an  effusion  of 
coagulating  lymph  is  taking  place  in  the  cavity  of  the  fracture,  a  ring 
is  formed  by  the  lacerated  parts  ossifying,  and  at  the  same  time  an 
osseous  pin  is  forming  in  the  interior  of  the  bone.  Till  this  moment 
DO  change  has  taken  place  in  the  bone  excepting  a  coating  of  oo^^- 
latin g  lymph  being  deposited  upon  the  broken  edges;  now  the  cd^s 
bcgi»to  unite  themselves,  the  ring  and  the  pin  (the  provisional  caltiis) 
18  absorbed^  and  the  cavity  of  the  bone  and  its  membranes  aro  va- 
establishcd 


ANATOMY.  29 

BONES  INDIVIDUALLY. 

TRUNK. 

Into  what  parts  are  the  bones  of  the  trunk  divided?  —  Into  tho 
Bpinc^  thorax^  and  pelvis. 

8PINB. 

What  18  the  situation  of  the  spine? — At  the  posterior  part  of  the 
trunk. 

What  is  its  general  forni  ? — That  of  two  inverted  pyramids. 

What  is  the  general  division  of  the  spine  ? — Into  the  true  and  false 
vertebrae. 

What  is  ihe  number  of  the  true  vertebne  ?  —  Twenty-four. 

Into  what  classes  are  Uie  true  vertebrae  divided  ?  —  Into  thase  of 
the  neck  or  cervical^  those  of  the  back  or  dorsal,  and  those  of  the  loins 
or  lumbar  vertebrae. 

Which  are  the  false  vertebras  ? — The  sacrum  and  coccyx,  consisting 
of  three  or  four  pieces. 

Of  what  parts  do  the  vertebrae  in  general  consist  ?  —  Each  has  a 
body,  a  bony  ring,  and  seven  processes. 

What  is  the  situation  and  form  of  the  bodies  of  the  vertebnc  ?  — 
They  are  placed  anteriorly,  and  represent  a  portion  of  a  cylinder  cut 
transversely,  which  is  somewhat  round  anteriorly,  and  sloped  pos- 
teriorly. 

AVhat  are  the  names  of  the  vertebral  processes  ?  —  Four  of  them 
are  oblique  or  articular,  consisting  of  two  superior  and  two  inferior ; 
three  serve  the  purpose  of  muscular  attachment,  of  which  two,  from 
their  sitnation,  are  called  transverse,  and  one  spinous. 

Where  is  the  ring  of  the  vertebn©  situated  ? — Immediately  behind 
the  body,  and  within  the  processes. 

What  do  the  rings  of  the  vertebraa  when  connected  form  ?  —  The 
rcrtebral  canal. 

What  occupies  the  vertebral  canal  ? — The  spinal  marrow,  its  vesseld 
And  involucra. 

Where  are  the  oblique  or  articular  processes  of  the  vertebrae  situ- 
ated ? — Above  and  below  the  posterior  part  of  tlie  body. 

Where  are  the  transverse  processes  situated  ?  — At  the  sides  of  the 
ring- 
Where  are  the  spinous  processes  situated  ?  —  At  the  back  <rf  the 
ring. 

Where  are  the  notches  of  the  vertebrae  situated  ?  —  On  each  side, 
between  the  body  and  ring,  there  are  four  notches,  two  being  situated 
superiorly,  and  two  inferiorly. 

What  is  the  use  of  these  notches  ? — ^When  two  vertebra)  are  joined 
together,  these  notches  form  holes  which  serve  to  transmit  the  spinal 
nerves* 
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What  is  the  internal  structure  of  the  yertebm?  —  They  are  (/  a 
spongy  texture. 

How  are  the  vertebrae  connected  ?  —  They  are  connected  to  each 
othei  by  their  bodies,  and  by  their  articukr  processes,  ligaments,  in- 
tervertebral substance,  &o. 


CERVICAL    YSRTEBRJB. 

What  are  the  peculiarities  of  the  cervical  vertebrae  ?  —  The  bodies 
(Fig.  1.)  are  small,  flattened  anteriorly,  aad 
Fig.  1.  thinner  than  the  other  vertebrae,*  their 

upper  sides  are  concave  from  side  to  side, 
and  their  lower  hollowed  from  before  back- 
ward.  'The  spinal  foramen  is  large  and  tri- 
angular. '  The  superior  and  inferior  inter- 
vertebral notches  are  nearly  equal  in  depth. 
^  Their  spinous  processes  are  straighter 
and  forked  at  the  extremity,  *  The  trans- 
verse processes  are  shorter^  sli^tly  bifur- 
cated, and  perforated  perpendicularly  at 
their  bases,'  and  are  grooved  on  their  upper 
side  7  The  oblique  processes  are  more 
oblique  than  those  of  the  other  vertebrae,  the  superior  presenting 
upwards  and  backwards,  the  inferior  downwards  and  forwards.* 

What  is  the  name  of  the  first  vertebra?  —  It  is  called  the  atlas. 
(Fig.  2.) 

Describe  the  atlas.  —  It  is  a  simple  ring  larger  than  the  other  ver- 
tebrae, having  anterior  and  pos- 
Fig*  2.  terior  arches  within  a  tubercle  pro- 

jecting from  the  anterior  arch.' 
An  articular  surface  for  the  odon- 
toid process  of  the  second  verte- 
brae upon  the  posterior  part  of  the 
anterior  arch.'  A  small  tubercle 
instead  of  a  spinous  process  on  the 
posterior  arch.'  The  intervertebral 
notches  are  behind  instead  of  be- 
fore the  articular  processes.*  The 
transverse  processes  are  large  and  long,  and  are  perforated  with  a 
foramen  for  the  vertebral  artery.®  The  superior  articular  processes 
are  larje:e,  and  form  oblong  horizontal  cavities  of  which  the  anterior 
extremities  are  nearest.''  The  inferior  are  round,  broad,  and  sloped 
inwards.  Small  tuberosities  exist  on  the  inner  sides  of  the  anterior 
arch  for  the  attachment  of  the  transverse  ligament  to  govern  the 
odontoid  process  of  the  second  vertebra.'  The  spinal  foramen  is  large. 
What  is  the  name  of  the  second  cervical  vertebra  if— Vertebra 
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How  does  tbe  body  of  tbe  dentata  differ  from  those  of  the  rest? — 
Its  body  is  narrower  and  longer,  and  has  npon  its  upper  part  a  pivot 
or  axis  called  odontoides  or  dens. 

What  aire  the  marks  npon  this  process  ?  —  Two  for  the  transverse 
ligaments  npon  its  posterior  part;  one  on  its  apex  for  the  middle 
straight  ligament;  one  on  each  side  for  the  moderator  ligaments. 

How  does  the  spinous  process  of  the  dentata  differ  from  those  of 
the  rest  ?  —  It  is  short,  broad,  and  much  forked,  its  lower  side  is  hol- 
lowed by  an  angnlar  cavity,  and  divided  into  two  kteral  parts  by  a 
bony  line. 

How  do  the  transverse  processes  of  this  bone  differ  ^m  the  rest  ? 
— >They  are  veiy  short,  slightly  turned  downward,  and  perforated 
obliquely. 

How  do  the  superior  srticiilaT  processes  of  this  rertebra  differ  from 
those  of  the  restf — ^They  are  very  lai^,  a  little  convex,  placed  nearly 
horiiontal  on  each  side  of  the  toothJike  process. 

Is  their  snfficieDt  difference  in  the  cervical  Tertebrse  from  the 
second  to  the  seventh  to  require  any  particular  description  ?  —  No. 

What  are  the  peculiaritieB  of  the  seventh  or  last  cervical  vertebra  ? 
-—  Its  body  is  larger  and  less  concave  than  the  others,  and  its  inferior 
&ee  is  flat,  the  spinous  process  is  the  longest  of  all,  is  not  bifurcated, 
and  terminates  in  a  tubercle,  its  transverse  processes  aro  thrown  back, 
the  iNuaU  foramen  in  them  does  not  transmit  the  vertebral  vessels,  and 
sometimes  on  the  side  of  its  body  we  have  a  small  fi^oet  by  which  it 
partially  Artaeolatai  with  the  int  rib. 

DORSAL    YERTEBRiB. 

What  is  peculiar  to  the  bodies  of  the  dorsal  vcrtebrsB  in  general  ?— - 
They  are  most  convex  anteriorly,  their  upper  and  lower  surfaces  are 
nearly  flat,  and  on  each  side  there  are  two  little  articular  surfaces,  one 
above  and  one  below,  to  receive  the  heads  of  the  ribs,  they  diminish 
in  the  transveree  diameter  of  their  bodies  from  the  first  to  the  third, 
and  afterwards  increase  regularly  in  size  to  the  last. 

How  do  the  spinous  processes  differ  from  the  rest  ? — They  are  long 
and  sharp  superiorly;  slightly  hollowed  inferiorly,  and  considerably 
inclined  downward. 

How  do  the  articular  processes  differ? — They  are  placed  almost 
directly  above  and  below  the  transverse,  and  are  perpendicular  rather 
than  obtiqne ;  the  sides  of  the  superior  ones  are  slightly  conyex,  and 
turned  backward,  those  of  the  inferior  are  the  reverse. 

How  do  the  transverse  processes  differ?  —  They  are  directed  ob- 
fiqueW  backwards  and  downwards ;  they  are  pretty  long  superiorly, 
but  diminish  as  they  descend,  those  of  the  twelfth  being  very  small ; 
the  anterior  part  of  their  tips  are  cartilaginous,  and  receive  the  tuber- 
cles of  the  ribs;  these  depressions  diminish  as  they  descend,  and  do 
not  exist  in  the  hist  two. 
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How  do  the  great  foranuna  of  the  dorsal  yertebne  differ  from  those 
of  the  rest  ? — The  rings  become  rounder  and  narrower  as  they  descend 
from  the  first  to  the  tenth,  where  they  again  begin  to  be  more  flat. 

How  are  the  first  four  dorsal  vertebras  distinguished  from  the  rest 
of  the  same  class  ?  —  The  first  four  are  somewhat  flattened  anteriorly. 

How  are  the  last  two  dorsal  vertebree  distinguished  from  the  rest 
of  the  same  class? — In  the  last  two  the  transyerse  processes  bate  no 
4rticular  depressions. 

LUMBAR    YERTEBRjB. 

How  are  the  bodies  of  the  lumbar  yertebrao  distinguished  from  thone 
df  the  dorsal  and  cervical  ?  —  They  are  much  the  largest ;  somewhat 
contracted  about  the  middle,  and  their  edges  are  prtmiinent. 

How  are  the  spinous  processes  distinguished  from  those  of  the  rest? 
— They  are  short,  straight,  and  broad  on  each  side,  but  narrow  above 
and  below ;  that  of  the  last  being  shorter  and  narrower  than  those  of 
the  rest. 

How  are  the  transverse  processes  distinguished  from  the  Test  7  — 
They  are  longer  and  more  slender,  being  flattened  anteriorly  and  pos- 
teriorly; they  increase  in  length  from  the  first  to  the  third,  diej 
diminish  to  the  fifth,  and  stand  out  at  right  angles. 

How  are  the  articular  processes  distinguished  from  the  rest? — ^The 
superior  ones  are  concave  lengthwise,  the  inferior  convex  lengthwise, 
and  nearer  each  other  than  the  superior,  their  oonvez  articulating 
surfaces  being  turned  outward  from  each  other. 

What  is  the  shape  of  the  great  foramina  of  the  lumbar  vertebrsd  ? 
—  The  hole  in  the  rings  is  flattened  anteriorly,  and  angular  pos- 
teriorly. 

THE  PELVIS. 

Of  what  does  the  pelvis  consist? — Of  the  sacrum,  coccyx,  and 
the  two  innominata. 

OS    SAORUM. 

What  is  the  situation  of  the  os  sacrum  ?  —  It  is  placed  at  the  pos- 
terior and  lower  part  of  the  trunk,  below  the  true  vertebrae. 

What  is  its  form  ?  —  It  resembles  a  pyramid  with  the  base  upward 
and  apex  downward ;  having  an  anterior  or  concave  side,  a  posterior 
or  convex  one,  and  two  edges. 

Of  how  many  portions  does  the  os  sacrum  consist  in  the  foetus  ?  — 
Of  five;  the  points  of  separation  between  which  are  marked  by 
prominent  lines  in  the  adult.*     (Fig.  8.) 

Where  is  the  canal  of  the  os  sacrum  situated  ?  —  Immediately  be- 
hind its  body. 

What  is  its  form?  —  It  is  triangular. 
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Fig.  8. 


How  many  foromiDa  open  from  ibe  oanal  of  the  saoram  anteriorly  f 
~  four.* 

How  many  foramina  posteriorly?  — 
The  same  number. 

What  do  the  anterior  foramina  trans- 
mit? —  The  great  sacral  nenres. 

How  many  articular  processes  has  this 
bone? — Two  placed  at  its  base,  imme- 
diately behind  its  body,  and  one  supe- 
riorly, where  it  unites  with  the  true 
vertebrae.'  * 

Wliat  is  the  form  of  the  lateral  parts 
of  the  sacrum?— They  are  large  and 
broad  superiorly;  and  form  an  uneven 
narrow  surface  as  they  descend.^ 

What  articular  surfaces  are  seen  on 
the  lateral  parts? — They  have  on  each 
side  a  large  articulating  surface  for  its  union  with  the  ossa  innominnta. 

What  are  the  connexions  of  the  os  sacrum  ? — It  is  connected  later- 
ally to  the  ossa  innominata,  superiorly  to  the  last  lumbar  vertebrae, 
and  inferiorly  to  the  os  coccygis. 


08    COCCYGIS. 

What  is  the  situation  of  the  os  coccygis?  —  It  is  placed  imme- 
diately below  the  sacrum. 

What  is  its  form  ? — It  resembles  the  os  sacrum. 

Of  how  many  portions  does  it  consist  ?  —  It  consists  of  four  or  five. 

Where  are  the  shoulders  of  the  os  coccygis  situated  ? — ^At  its  upper 
portion. 

OSSA    INNOMINATA. 

Where  are  these  bones  situated?  —  On  either  side  of  the  sacrum, 
and  constitute  the  lateral  and  anterior  parietes  of  the  pelvis,  forming 
with  the  sacrum  and  ceccyx  the  whole  cavity. 

How  are  they  divided  by  anatomists?  —  Into  the  ilia,  ischia,  and 
pubes,  from  the  original  divbions  in  the  foetus.  (We  will  consider 
these  separately.) 

ILIVK. 

Describe  the  ilium.  —  It  is  situated  at  the  superior  part  of  the  in- 
Dominatom  and  lateral  portion  of  the  pelvis  (Fig.  4.) ;  externally  it 
is  convex,  rough,  marked  by  a  ridge,  above  which  the  gluteus  medius 
arises,  and  below  which  is  the  origin  of  the  glutens  minimus  muscle ; 
the  posterior  part  is  the  roughest,  and  gives  origin  to  the  gluteus 
maximus.     Upon  the  internal  surface'  anteriorly  we  have  the  costa 
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or  venter,  giving  origin  to  the  iliaeus  internus.  PoBteriorly  it  is  rough, 
with  a  marked  articular  sur&ce  for  the  sacrum.  The  edge  or  crhta 
is  curved,  having  anteriorly  the  anterior  superior  spinous  processy 
whence  arises  Poupart's  ligament  and  sartorius  muscle^  and  the  an- 
terior  inferior  spinous  process,^  whence  the  rectus  muscle  arises ;  in 
the  intervening  space  the  gluteus  medius  arises.  The  Hio  pectineal* 
prominence  is  situated  below  these  processes.  Ligaments  are  attached 
to  posterior  superior  and  inferior  spinous  processes  which  are  behind. 
The  crista  having  three  edges^  gives  origin  from  the  internal  edge  to 
the  trans versalis  muscle,  from  the  middle  to  the  internal  oblique ;  and 
into  the  external  edge  the  external  oblique  is  inserted :  we  have  also 
the  sciatic  notch,^  at  the  inferior  part  of  the  ilium. 


IBCHIUX. 


What  is  the  situation  of  the  os  ischium  ?  —  At  the  lower  part  of 
the  OS  innominatum. 

Into  what  parts  is  it  divided  ?  —  Into  a  body*,  a  tuberosity/  and  a 
ramus  forming  part  of  the  arch.' 

Where  is  the  spine  of  the  ischium  ?  —  Upon  the  posterior  part  of 
its  body. 

What  is  attached  to  its  spinous  process  ? — ^Thc  lesser  sacro-ischiatio 
ligament,  and  internally  the  coccygeus  muscle. 

Where  is  the  acetabulum  situated  ?  —  On  the  back  of  the  innomi- 
natum, at  the  junction  of  the  ilum  ischium  and  pubis. 

Where  is  the  tuberosity  of  the  ischium  ?  —  At  the  lower  and  pos- 
terior part  of  its  body,  where  the  ramus  joins  it;  and  it  is  that  part 
of  the  bone  upon  which  we  rest  in  sitting. 
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What  muscles  arise  from  the  tuberosity  of  the  ischium  ?  —  The 
quadratus  femoris  eztcruallj ;  the  semimembranosus,  semitendinosus, 
and  biceps,  about  its  middle  part ;  the  great  head  of  the  triceps  from 
its  inferior  part ;  and  the  great  sacro-ischiatic  ligament  is  also  attached 
to  its  inner  part. 

What  is  the  situation  ofiiA  ramus? — It  ascends  forwards  from  th< 
tuberosity. 

What  are  the  notches  of  the  os  ischium  ?  —  By  a  very  considerablt 
notch  anteriorly  it  contributes  to  form  the  obturator  foramen ;  a  notch 
posteriorly  between  the  tuberosity  and  the  spine  for  the  obturator 
muscle ;  one  laterally  between  the  tuberosity  and  acetabuIuiL  for  the 
obturator  extcrnus  muscle;  and  one  anteriorly  at  the  edge  of  the 
acetabulum  for  ligaments ;  vessels  and  fat  arc  also  noticed  here. 


What  is  the  situation  of  the  os  pubis  ? — ^At  the  anterior  pari  of  the 
pelyis.* 

Into  what  parts  is  the  os  pubis  divided?  —  It  is  divided  into  a 
body/  an  an^e/  and  ramus. 

What  b  the  situation  of  the  body  of  the  os  pubis  ?  —  At  its  upper 
anterior  part/ 

Ilow  much  does  the  00  pubis  contribute  to  form  the  acetabulum  ? 
— One^fth. 

How  does  the  os  pubis  partially  mark  the  limits  of  the  pclvife  ?  — 
By  a  line  on  the  inner  side  of  its  body,  forming  part  of  the  brim  of 
tlM  pelvis^ 

Where  is  the  spine  of  the  os  pubis  ?  —  It  is  situated  about  an  inch 
from  the  angle.' 

What  does  its  spine  pve  attachment  to  ?  —  To  Poupart's  ligament, 
and  in  part  to  the  rectus  and  pyramidalis  abdominis  muscles. 

To  what  foramen  does  the  os  pubis  contribute?  —  The  obturator 
foramen. 

Where  is  the  angle  of  the  os  pubis? — It  is  situated  anteriorly; 
formed  by  the  junction  of  the  body  and  ramus. 

Where  is  the  ramus?  —  It  descends  from  its  angle. 

How  is  the  acetabulum  formed?* — One-fifth  is  formed  by  the  os 
pubis,  rather  more  than  two-fifths  by  the  os  ischium,  and  less  than 
two-fifths  by  the  os  ilium. 

What  is  ihe  name  of  the  large  hole  formed  by  the  ischium  and 
pubis?  —  Foramen  thyroidum,  filled  in  the  recent  subject  with  a 
membranous  ligament,  except  at  its  superior  part,  for  the  transmission 
of  vessels,  &c. 

What  part  of  the  edge  of  the  acetabulum  is  most  prominent  ?  — 
The  upper  part  of  its  brim. 

What  portion  of  the  acetabulum  is  without  cartilage  ?  —  That  be- 
tween its  middle  and  its  inferior  notch. 
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What  is  situated  in  ilaJt  portion  of  the  acetabulum  which  is  tin- 
covered  by  cartilage  ? — ^A  ligament,  enrnovial  glands,  and  &t. 

Where  is  the  notch  of  the  acetaSulum  situated?  —  Towards  its 
lower  part 

What  is  the  use  of  this  notch  ? — It  transmits  certain  vessels,  Ac. 

What  is  the  use  of  the  acetabulum  ?  —  To  afford  a  point  for  the 
irticulation  of  the  os  femoris  with  the  pelvis. 

What  are  the  connexions  of  the  ossa  innominata? — They  are  con- 
nected posteriorly  to  the  os  sacrum ;  anteriorlv  to  each  other,  forming 
the  symphysis  pubis ;  and  laterally  and  infenorly  to  the  thigh  bones. 

What  is  the  shape  of  the  pelvis  f — Conoidal. 

What  are  the  uses  of  the  pelvis  ? — ^It  affords  an  arch  for  supporting 
the  superincumbent  parts  of  the  body,  it  contains  the  urinary  bladder 
and  rectum,  and  the  uterus  in  females,  besides  it  gives  protection  to 
large  blood  vessels  and  nerves,  and  gives  origin  and  affords  insertion 
to  muscles,  &c. 

How  is  the  pelvis  divided  ?  —  Into  two  parts,  that  above  the  linea 
ilio  peotinea  is  called  the  greater  or  false;  and  that  below  it  the  lesser 
or  time  pelvis. 

What  are  the  differences  between  the  nude  and  female  pelvis  7  — 
The  ossa  ilia  are  larger  and  rounder,  and  the  lesser  pelvis  is  also  more 
capacious  in  the  female  than  in  the  male ;  the  arch  of  the  pelvis  id 
also  more  arched  in  the  female  than  in  the  male. 

How  much  of  the  acetabulum  does  this  bone  form  f  —  Two-fifths. 


BONES 


THE  THOBAX. 


'•lasses;  the  true  and  the  fiilse  ribs. 


By  what  bones  is  the  thorax 
rFig.  5.)  formed?  — By  the 
Qorsal  vertebrsB  posteriorly,  the 
ribs  hiterally;  and  sternum  an- 
teriorly. 

What  is  the  shape  of  the 
thorax  ? — Conical. 

BIBB. 

What  is  the  situation  of  the 
ribs  ?  -T-  They  are  placed  trans* 
Tersely  and  obliquely  on  each 
side  of  the  thorax. 

What  is  the  ge^eral  form  of 
the  ribs? — Arched;  and  of 
different  sizes. 

What  is  their  number?— 
Twenty-four;  twelve  on  each 
side. 

Into  what  classes  are  the  ribs 
generally  divided  ?  —  Into  two 
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What  is  the  number  of  each  ohuss  ?  —  The  seven  Buperior  ribs  are 
called  true ;  the  five  inferior  false. 

Into  what  parte  is  each  rib  divided  ? — ^Into  the  middle  part  or  body, 
an  anterior  and  a  posterior  extremity^  the  external  or  convex,  and  the 
internal  or  conoave  side,  a  superior  and  an  inferior  edge. 

Where  are  the  heads  of  the  ribs  situated  ? — ^Posteriorlj,  and  turned 
towards  the  vertebrse. 

Where  is  the  neck  of  the  rib  ? — Immediately  below  the  head. 
Where  is  the  tubercle  of  the  rib  situated? — At  a  little  distance 
from  the  head,  on  the  posterior  side  of  the  rib. 

Where  is  the  angle  of  the  rib  situated  f  —  At  a  little  distance  from 
the  tubercle. 

What  ifl  the  difference  between  the  superior  and  inferior  edge  of 
each  rib? — The  superior  edge  is  rounded,  and  the  inferior  is  sliarp. 

What  is  situated  in  the  groove  at  the  lower  edge  of  the  rib  ?'' — ^The 
intercostal  artery,  vein,  and  nerve. 

How  is  the  head  of  the  rib  marked?^ — ^With  two  cartilaginous  sur- 
&ce8,  to  articulate  with  the  little  cavities  formed  by  the  union  of  the 
dorsal  vertebras  with  each  other. 

How  is  the  tubercle  of  the  rib  marked  ? — ^With  a  cartilaginous  sur- 
free.' 

To  what  is  the  tubercle  of  the  rib  connected  ?  —  To  the  transverse 
process  of  the  vertebra  above  it. 

At  what  distance  is  the  angle  from  the  tubercle  of  each  rib  ?  —  In 
the  first  rib'  the  angle  is  not  distinct  from  the  tubercle;  in  the  second 
it  is  at  a  small  distance^  and  thence  continues  to  increase  to  the  third 
fidse  rib. 

What  is  the  form  of  the  anterior  end  of  the  ribs  ?  —  The  anterior 
ends  of  the  true  ribs  are  generally  enlarged,  those  of  the  inferior  false 
ribs  generally  diminish)  and  both  have  a  small  concave  depression  to 
receive  their  cartilaginous  elongations." 

Which  of  the  ribs  are  the  longest? — They  increase  in  length  as 
tliey  descend  to  the  seventh  or  eighth. 

What  is  the  relative  elevation  of  the  ends  of  the  ribs  f  —  The  ante- 
rior extremity  of  each  rib  is  lower  than  the  posterior. 

Is  the  anterior  or  posterior  parts  of  the  ribs  more  crooked  ?  —  The 
back  part  of  each  rib  is  more  curved. 

Which  of  the  ribs  are  most  contorted?  —  The  third  false  rib,  and 
those  immediately  above  it. 

How  does  the  first  rib  differ  from  the  rest  ? — ^In  being  placed  hori- 
fontally,  its  head  being  connected  to  only  one  vertebra,  having  no 
groove  in  its  lower  edge,  and  by  its  being  connected  immediately  to 
the  sternum. 

How  do  the  eleventh  and  twelfth  ribs**  differ  from  the  rest? — ^Eacn 
of  their  heads  are  connected  to  only  one  vertebra,  there  is  no  connec- 
tion to  the  transverse  processes,  and  no  groove  on  their  inferior  edges: 
they  are  called  floating. 
4 
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WliicL  of  the  ribs  have  tlie  shortest  cartilages  ? — ^Tho  superior  rilw. 

Which  have  the  longest  cartilages  ?  —  The  last  true,  and  the  first 
false  rib. 

What  is  the  direction  of  the  cartilages  of  the  ribs  ? — ^They  all  bend 
forward,  inward,  and  upward. 

How  many  of  the  ribs  are  directly  connected  with  the  sternum  1 — 
The  seven  true  ribs  by  their  cartilages. 

How  many  of  the  ribs  are  connected  by  their  cartilages  merely  to 
the  cartilages  of  others?  —  The  three  superior  fe-lse  ribs. 

How  many  of  the  ribs  are  unconnected  by  their  cartilages  either  to 
the  sternum  or  to  other  cartilages? — The  two  inferior  false  ribs 3  and 
on  this  account  have  been  termed  by  some  floating  ribs. 

BTBRXUM. 

Where  is  the  situation  of  the  sternum  ? — ^At  the  anterior  and  middle 
part  of  the  thorax. 

What  is  its  form,  and  of  how  many  parts  does  it  confflst? — It  is 
oblong,  and  in  three  pieces. 

What  are  the  marks  upon  its  superior  portion  ?  —  At  the  superior 
edge  internally  we  have  a  hollow  for  the  trachea  at  the  superior  angles, 
depressions  to  articulate  with  the  clavicles ;  there  are  lateral  depres- 
sions for  articulating  with  the  first  ribs,  and  part  of  the  cartilages  of 
the  second. 

What  are  the  marks  upon  the  second  bone?' — On  the  outside  of 
the  second  bone,  the  pectoral  muscle  is  attached,  to  the  innw  side  the 
mediastinum  and  the  triangularis  stemi  are  attached.  There  are  also 
depressions  upon  the  edges  for  the  cartilages  of  some  of  the  ribs. 

What  is  the  mark  upon  the  third  portion  ?* —  A  depression  for  a 
part  of  the  cartilage  of  the  seventh  rib. 

What  is  the  name  of  the  third  bone  ? —  Cartilage  zyphoides  or  en-^ 
siformis. 

What  is  the  structure  of  the  sternum  ? — Cellular. 

•  THE  HEAD  AND  ITS  SUTURES. 

How  are  the  bones  of  the  head  divided  ?  —  Into  those  belonging  to 
the  cranium  and  those  belonging  to  the  face. 

What  is  the  general  structure  of  the  bones  of  the  cranium  ? — They 
consist  of  two  tables  or  bony  plates,  and  an  intermediate  diploe. 

Which  of  its  tables  is  thickest? — The  external  table. 

What  is  the  diploe  of  the  bones  of  the  cranium  ? — It  is  a  cellular 
structure,  like  the  epiphyses  of  the  long  bones. 

What  is  the  name  of  the  membrane  covering  the  cranium  7 — Peri- 
cranium. 

Enumerate  the  bones  of  the  cranium  ? — They  are  eight  in  num- 
Der :  the  os  frontis,  two  ossa  parietalia,  two  ossa  temporum^  os  occi- 
ritis,  06  sphenoides,  and  os  s&thmoides. 
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Wliat  bones  are  proper  to  the  cranium  ?  —  Five :  two  parietal;  two 
temporal,  and  the  occipital. 

What  bones  are  common  to  the  cranium  and  fiice? — Three:  ob 
frontiSy  sphenoid,  and  aethmoid. 

What  bones  are  proper  to  the  &ce  f — There  are  fourteen :  two  ossa 
nasiy  two  ossa  lachijmalia,  two  ossa  malarum,  two  ossa  maxillaria  su- 
periora,  two  ossa  palati;  two  ossa  turbinata  inferiora;  the  vomer,  and 
OS  maxillare  infenor. 

What  is  the  situation  of  the  os  frontisf — In  the  anterior  part  of 
the  cranium. 

Where  are  the  parietal  bones?  —  In  the  upper  and  lateral  parts  of 
the  cranium. 

Where  are  the  temporal  bones? — In  the  lower  and  lateral  parts^ 
andpartly  in  the  base  of  the  cranium. 

Where  is  the  os  occipitis?  —  In  the  base  and  back  of  the  cranium. 

In  what  part  of  the  cranium  is  the  os  sphenoides  ?  —  In  the  mid^ 
die  of  the  base,  and  partly  on  the  sides. 

Where  is  the  oe  »thmoides  ? — In  the  middle  of  the  forepart  of  thr 
base  of  the  cranium. 

Where  are  the  ossa  nasi? — In  the  arch  of  the  nose. 

Where  are  the  ossa  lachrymalia,  or  ossa  ungues  ?  —  In  the  anterioi 
part  of  the  nasal  sides  of  the  orbits. 

Where  are  the  ossa  malarum  ?  —  In  the  upper  part  of  the  face. 

Where  are  the  ossa  maxillaria  superiora  ?  —  In  the  middle  of  the 
&oe,  constituting  the  upper  jaw. 

Where  are  the  ossa  palati  situated?  —  In  the  back  of  the  orbits, 
nares,  and  palate. 

Where  are  the  ossa  turbinata  inferiora?  —  In  the  lower  part  of  the 
sides  of  the  nares. 

Where  is  the  vomer  situated? — In  the  middle  of  the  nares. 

What  are  the  sutures  of  the  cranium  ?  —  The  sutures  formed  by 
the  union  of  the  bones  of  the  cranium,  are  five  in  number :  the  coro- 
nal, the  sagittal,  the  lambdoidal,  and  the  two  squamous. 

What  sutures  connect  the  bones  of  the  cranium  and  facet  —  The 
sphenoidal,  ethmoidal,  transverse,  and  the  two  sygomatic  sutures. 

What  are  the  sutures  of  the  fiice?  —  They  are  sixteen  in  number : 
one  perpendicular  nasal,  two  lateral  nasal,  two  Liehrymal,  two  trans- 
verse najsal,  two  external  orbital,  one  mystachial,  one  transverse  pala- 
tine, one  longitudinal  palatine,  two  maxillo  palatine. 

Where  are  these  various  sutures  situated  ? — The  coronal  suture  con- 
nects the  frontal  and  parietal  bones  together ;  the  sagittal  connects  the 
two  parietal  bones ;  the  kmbdoidal  connects  the  parietal  and  the  occi- 
pital bones ;  the  squamous  connects  the  squamous  portion  of  the  tem- 
poral to  the  parietal  bones ;  the  sphenoidal  sutures  surround  the  sphe- 
noid  bone ;  the  sothmoid  the  sethmoid  bone ;  the  transverse  suture 
connects  the  fiicial  and  cranial  bones ;  the  zygomatic  sutures  connect 
the  zygomatic  process  of  the  temporal  and  malar  bones. 
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What  are  the  locations  of  the  other  principal  sutures  ?  —  We  ha^  i 
the  perpendicular  naaal  suture  connecting  the  two  nasal  bones ;  the 
lateral  nasal  sutures  connecting  the  nasal  bones  to  the  maxillary ;  the 
lachrymal  connecting  the  lachiymal  bones  to  the  ossa  maxillaria  supe* 
riora ;  the  transverse  nasal  connecting  the  ossa  turbinata  inferiora  to 
the  ossa  maxillaria  superiora;  the  suture  at  the  junction  of  the  two 
superior  maxillary  bones  beneath  the  anterior  aperture  of  the  nostrils ; 
the  transverse  palatine  connecting  the  palatine  processes  of  the  palate 
bones  to  the  superior  maxillary ;  the  longitudinal  palatine  connecting 
the  palatine  processes  of  the  maxillary  and  palate  bones  of  the  two 
sides  together;  the  maxillo-palatine  connecting  the  palate  bones  to  the 
bulbs  of  the  superior  maxillary  bones. 

What  other  connections  are  there  about  the  face?  —  That  of  tho 
vomer  with  the  os  sphenoides,  and  the  palatine  and  superior  maxillary 
boncs;  and  those  of  the  teeth  to  the  two  maxillary  bones. 


OS    PBONTIS. 

What  is  the  situation  of  the  os  firontis?  (Fig.  6.) — At  the  anterior 

part  of  the  cranium,  and  supe- 
Fig.  0.  rior  part  of  the  face. 

Describe  the  oe  frontis.  — It 
is  concave  internally,  and  con- 
vex externally;  resembling,  in 
appearance,  a  shell. 

What  are  the  elevations  of 
the  OS  frontis?— Two  internal 
angular  processes  at  the  insides 
of  the  orbits ;'  a  nasal  process 
between  these;  two  superciliary 
ridges  forming  arches,'  the  in- 
ner ends  of  which  rest  on  tho 
internal  angular  processes,  and 
the  outer  ends  upon  the  two 
external  angular  processes  at 
the  outer  edge  of  each  orbit  ;* 
a  temporal  process  and  ridge 
immediately  behind  the  exter- 
nal angular  process,  two  orbitar  plates,  or  processes,  which  run  back 
from  the  superciliary  ridges ;  two  bumps  of  the  frontal  sinuses,  which 
are  placed  immediately  above  the  internal  angular  processes''  and 
eminences,  some  way  above  the  middle  of  the  superciliary  ridges, 
which  prominences  were  the  points  of  its  ossification:'  —  all  these 
elevations  are  situated  externally, .  except  the  orbital  plates,  which 
project  internally,  where  also  the  spine,"  ascending  from  the  root  of 
the  nose  to  the  middle  of  the  semi-circular  edge  of  the  bone,  may  be 
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Wliot  and  where  are  the  fontanels  f  —  Unossified  portions  of  the 
Ibilal  ermhuny  four  in  number;  the  anterior  is  the  largest,  kite-shaped, 
at  the  junction  of  the  coronal  and  sagittal  sutures ;  the  posterior  is 
teiaagnlar  and  small,  situated  at  the  junction  of  the  lambdoidal  and 
aagitlal  sutnrea.  The  other  two  are  much  smaller ;  the  one  is  placed 
a4  the  angle  of  ihe  temporal  parietal  and  occipital  bones,  the  other  at 
ihe  jnnetioo  of  ihe  temporal  parietal  and  sphenoid  bones. 

Describe  the  oesa  wormiana,  or  triquetra.  — Thej  are  small  bones 
with  distinet  points  of  ossification,  of  various  shapes  and  numbers, 
iometimes  mtnated  in  the  sutures. 

Describe  the  cavity  of  the  cranium.  —  It  is  of  various  dimensions, 
which,  when  the  arch  on  top  is  removed,  presents  three  deep  depres- 
sions or  fossae. 

Describe  the  cavity  of  the  orbit  of  the  eye. — ^It  is  formed  by  seven 
bones,  and  of  a  conical  shape,  the  foramen  opticum  at  theapez^— its  base 
ie  rather  circular-looking  forward.  The  foramen  lacerum  superius,  or 
^henoidal  fissure  superior,  opens  into  the  cavity;  besides  this,  the 
/aramen  laterum  in/eriut,  formed  by  a  fissure  between  the  sphenoid 
and  mazilkry  bones,  and  other  wifices  are  observed 

Where  are  Uie  various  attachments  for  muscles  ? — To  the  internal 
angular  process  internally  the  trochlearis  is  fiistened,  externally  the 
oormgator  siqiereilii ;  to  we  temporal  ridges,  the  origin  of  the  tempo- 
nlis  and  its  aponeurosis ;  to  its  spine  the  faLs  cerebri. 

What  aie  situated  abcrve  its  orbital  plates  ? — The  anterior  lobes  of 
the  brain. 

What  are  the  dqiressions  of  the  os  frontis  ?  —  They  are  its  orbital  ' 
depressions  in  the  orbital  }^tes ;  its  hfcchrymal  depressions  situated 
OB  the  same  plates,  and  behind  its  external  angular  processes ;  its  de- 
pressions for  the  pulleys  of  the  trochleari  muscle  on  the  inside  of  its 
mtemal  aagdar  proeesses;  its  sdthmoidal  fissure  between  its  orbital 
plates;  its  temporal  depressions  behind  its  processes  of  the  same  name ; 
Hie  great  concavity  of  the  internal  side  of  the  bone ;  and  a  furrow 
akmg  its  spine. 

What  are  sitoated  in  its  lachrymal  depressions  ?  —  The  lachrymal 
glands. 

What  is  situated  in  its  ssthmoidal  fissure  ?  —  The  cribriform  plate 
of  the  sBthmoid  bone. 

What  are  situated  in  its  temporal  depressions  ?  —  The  temporal 
mwoles. 

What  is  situated  in  the  furrow  of  its  spine  ? — The  anterior  part  of 
ihe  longitudinal  sinus :  a  great  vein  of  the  dura  mater. 

What  are  the  foramina  of  the  os  frontis,  and  what  do  they  transmit  ? 
-~  Externally,  two,  called  superciliary,  which  transmit  twigs  of  the 
ophthalmic  nerves,  artery,  and  vein ;  internally,  one  called  csecum,  at 
the  root  of  the  spine,  through  which  an  artery  and  vein  sometimes 
pass  to  the  nose. 

In  the  foetal  state  is  this  bone  complete  7  (Fig.  7.)  —  No :  it  is  di-^ 
4* 
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Fig.  7. 


vided  inU)  two  equal  parts;  it  contains  no  sinuses,  and  the  <»rbital 

plates  and  superciliary  ridges  are  d^- 
cient. 

What  are  the  connexions  of  this 
bone  ?  —  It  is  connected  superiorly  to 
the  parietal  bones  by  the  coronal  su- 
ture ;  posteriorly  and  inferiorly  to  the 
sphenoid  bone  by  the  sphenoidal  su- 
ture ;  and  inferiorly  to  the  bones  of 
the  face  by  the  transverse  fieuiial  suture. 
What  are  the  uses  of  this  bone  ?— * 
It  constitutes  the  forehead  and  upper 
part  of  the  fiEUse ;  it  supports  and  de- 
fends the  anterior  lobes  of  the  brain;  and  forms  a  great  part  of  the 
orbits  of  the  ^yes. 

Describe  the  nasal  cavities.  — There  are  two,  separated  by  the  sep- 
tum of  the  nose;  the  anterior  openings  upon  the  face  are  termed 
anterior  nares,  the  posterior  openings  into  the  pharynx  the  posterior 
7tare8,  There  are  also  three  passages,  termed  superior,  between  the 
superior  and  middle  turbinated  bones,  opening  into  it,  the  posterior 
ethmoidal  cells,  the  sphenoidal  cells,  and  the  spheno-paktine  foramen ; 
miMley  between  the  middle  and  inferior  turbinated  bones,  with  which 
the  frontal  sinus,  anterior  ethmoidal  cells,  and  antrum  highmorianum 
communicates ;  inferior^  the  largest,  between  the  inferior  turbinated 
bones  and  floor  of  the  cavity,  having  the  nasal  duct  opening  into  it. 
.  Describe  the  zygomatic  or  temporal  fossa.  — It  is  the  large  fossa  on 
cither  side  of  the  head,  in  which  the  temporal  muscle  is  situated ;  it 
is  fonned  by  the  parietal,  sphenoid,  and  temporal  and  frontal  bones, 
externally  bounded  by  the  zygomatic  process. 

Where  is  the  pterygo-maxil- 
Fig.  8.  biry  fissure? — At  the  bottom 

of  the  zygomatic  fossa,  formed 
by  the  sphenoid  palate  and  su- 
perior maxillary  bones;  it  is 
triangular,  and  contains  the 
ganglion  of  Meckel,  which  dis- 
tributes branches  through  fora- 
mina opening  into  the  fissure : 
it  is  continuous  with  the  ybro* 
men  lacerum  in/eriut, 

0S8A   PARIETALIA. 

What  are  the  mtuations  of 
the  ossa  parietalia  ?  (Fig.  8.) — 
They  are  situated  at  the  supe- 
rior and  lateral   parts  of  the  skull. 
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Describe  tbem, — Tbej  are  quadrangular^  oonoaye  internally,  and 
Qonrex  extcmallj. 

What  are  the  elevations  and  depressions  ? — ^We  have  a  semicirculai 
ridge  nearly  midway  up  the  bone,  and  still  higher  the  f<Btal  points  of 
ossification.  The  depressions  are  their  concave  internal  surfjEice,  a 
farrow  on  the  inside  of  the  upper  edge,  and  one  on  the  inside  of  the 
posterior  angle.' 

What  muscles  are  attached  to,  and  what  parts  occupy  the  various 
ridges  and  depressions? — Externally  to  the  temporal  ridge  the  tern- 
poral  muscle  is  attached ;  internally  in  the  furrow,  in  the  inside  of  the 
upper  edge,'  we  have  a  part  of  the  longitudinal  sinus  ;*  in  the  furrow 
at/ the  inside  of  the  posterior  inferior  angle,  a  part  of  the  lateral  sinui/ 
is  located ;  in  the  furrow  at  the  anterior  inferior  angle,  the  anterio) 
branch  of  the  middle  arteiy  of  the  dura  mater  runs. 

Where  is  the  parietal  foramen  situated,  and  what  passes  through 
it?*  —  It  is  generally  at  the  upper  edge,  near  the  posterioi^ superior 
angle,  transmitting  an  artery  to  the  dura  mater  and  a  vein  to  the 
longitudinal  sinus. 

What  are  the  connexions  of  these  bones  ?  —  To  each  other  by  the 
sagittal  suture,  to  the  os  frontis  by  the  coronal  suture,  to  the  ossa 
temporura  by  the  squamous  sutures,'  to  the  os  occipitis  by  the  lamb- 
doidal  sutures,  and  by  their  anterior  inferior  angles  with  the  os  sphe* 
noides.^ 

What  are  the  uses  of  these  bones?  —  They  constitute  the  upper 
and  Literal  parts  of  the  skull,  and  protect  the  middle  lobes  of  the 
brain. 


0S8A    TEMFORUM. 

What  are  the  situations  of  the  ossa  temporum?  (Fig.  9.)  —  At  tho 
lower  part  of  the  sides  and  base 
of  the  cranium.  Fig.  9. 

How  tote  they  divided  ? — ^Into 
three  portions,  the  squamous, 
the  petrous,  and  the  mastoid. 

What  are  the  situations  and 
general  form  of  the  different  por- 
tions of  these  bones  ? — ^The  more 
superior  portions  are  termed 
scjuamous,'  externally  they  are 
smooth  with  semicircular  edges. 
The  mastoid  portions  are  pos- 
terior, irregularly  thick,  and 
spongy."  The  petrous  portions 
are  inferior,  and  the  internal  are 
very  irregular.* 

What  are  the  elevations  of  tho  ossa  temporum?  —  They  are  the 
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mastoid  procesBOs,  projecting  downwards  from  the  portions  of  tliat 
name ;  the  zygomatic  processes^  standing  outwards  and  forwards  from 
the  squamous  portion,  and  having  a  smooth  tubercle  placed  at  the 
anterior  inferior  part  of  its  base;*  the  styloid  processes"  projecting 
downwards  and  forwards  from  the  petrous  portion ;  the  vaginal  pro- 
Cdfises  placed  between  the  mastoid,  styloid,  and  sygomatio)  and  the 
rid«;e  internally  on  the  upper  part  of  the  petrous  portion. 

What  is  the  internal  structure  of  the  mastoid  processes? — They 
are  cellular. 

What  muscles  are  attached  to  them  ? — ^The  stemoeleido-mastoideus^ 
and  the  trachelo-mastoideus. 

What  is  attached  to  the  upper  edge  of  the  lygomatic  process  ?  •^^ 
The  aponeurosis  of  the  temporal  muscle. 

What  is  attached  to  the  lower  edge  of  that  process  ?-*  A  part  of 
the  masseter  muscle. 

What  "passes  under  that  process? — ^The  tempoml  muscle. 

What  is  the  use  of  the  tubercle  situated  at  its  base? — It  consti- 
tutes a  part  of  the  joint  of  the  lower  jaw. 

What  is  attached  to  the  styloid  process  ?  —  The  stylo-hyoides,  the 
stylo-glossns,  and  the  stylo-pharyngeus  muscles.  A  ligament  to  the 
08  hyoides,  and  the  lateral  ligament  of  the  lower  jaw^  are  also  attached 
to  this  process. 

What  is  attached  to  the  auditory  process  ?  —  The  cartilage  of  the 
meatus  auditorius  extemus. 

What  is  attached  to  the  edge  of  the  petrous  portion? — Part  of  the 
tentorium,  a  duplicature  of  the  dura  mater.' 

What  are  the  depressions  of  the  ossa  tempomm?  —  They  are  the 
glenoid  cavities  for  the  articulations  of  the  lower  jaw;  the  iBssura 
glasseri,  traversing  the  middle  of  that  depression;  a  fossa,  behind 
the  mastoid  processes;  a  thimble-like  cavity,  internal  to  its  styloid 
process,  constituting  part  of  the  jugular  foramen ;  a  depression  before 
Its  zygomatic  process,  called  the  temporal ;  a  furrow  on  the  inside  of 
its  mammillary  portion ;  a  furrow  above^  and  another  below  the  pos- 
terior surface  of  its  petrous  portion. 

What  is  situated  m  the  articular  cavity  of  the  bone? — Anteriorly 
the  condyle  of  the  jaw,  and  posteriorly  a  part  of  the  parotid  gland. 

What  passes  through  the  fissure  glasseri  ?  —  The  laxator  tympani 
major,  and  chorda  tympani. 

To  what  does  the  groove  behind  the  mastoid  process  give  attach- 
ment ? — To  the  origin  of  the  diagastricus  muscle. 

What  does  the  jugular  foramen  transmit  ?-rPosteriorly  the  jugular 
vein,  and  anteriorly  the  par  vagum  or  pneumogastric  nerve^  the 
glosso-pharyngeal  nerve,  and  the  accessary  nerve  of  Willis. 

What  is  lodged  in  the  temporal  depression? — ^The  temporal  muscle. 

What  is  situated  in  the  furrow  on  the  inside  of  its  mastoid  por* 
tion  ? — ^Part  of  the  lateral  sinus. 

What  is  situated  in  the  furrows  at  the  upper  and  lower  edges  of 
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die  posterior  surfiioe  of  its  petrous  portiou  ?  —  The  superior  and  in- 
ferior petrosal  sinuses. 

What  are  the  foramina  of  the  ossa  tempomm^  and  where  are  they 
situated  ? — ^Externally,  the  meatus  auditorius  extemus,  placed  between 
the  styloid  and  mastoid  proeesses.*  The  carotid  foramina  at  the  base 
ef  the  petrous  portions.  The  stylo-mastoid  between  the  styloid  and 
mastoid  processes.  The  bony  Eustachian  canal  at  the  external  side  of 
the  petrous  portions.'^  The  tensor  tympani  canal  just  before  the 
last.  The  foramina  mastoideum  behind  the  mastoid  processes.^  In- 
ternally, the  meatus  auditorius  intemus  on  the  posterior  sur&ce  of 
the  petrous  portions,  the  opening  of  the  aqueduct  of  the  cochlea 
immediately  below  the  meatus.  The  opening  of  the  aqueduct  of 
the  vestibule  on  the  posterior  surface  of  the  petrous  portions. 

What  pass  through  these  yarious  foramina  ? — ^Through  the  styloid- 
mastoid  the  portio  dura  passes  out  and  an  artery  enters.  The  carotid 
canal  transmits  the  carotid  artery  and  the  beginning  of  the  intercostal 
nerye.  The  mastoid  foramen  transmits  an  artery  to  the  dura  mater 
and  a  vein  to  the  lateral  sinus.  The  meatus  auditorius  intemus 
transnuts  the  portio  dura  and  mollis.  The  t'allopian  aqueduct  trans- 
mits the  continuation  of  the  facial  nerve.  The  small  foramen  in  the 
superior  surface  of  the  petrous  portion  transmits  the  vidian  nerve  to 
join  the  portio  dura. 

What  IS  the  festal  state  of  these  bones  ? — There  exists  no  meatus 
auditorius  extemus^  but  merely  bony  rings,  and  the  styloid  processes 
axe  unformed. 

What  are  the  connexions  of  these  bones? — They  are  connected 
anteriorly  to  the  sphenoid  bone,  superiorly  to  the  parietal,  posteriorly 
to  the  occipital,  and  to  the  lower  jaw  by  a  ginglymus  joint. 

What  are  the  uses  of  these  bones  ?  —  They  constitute  the  inferior 
lateral  parts  of  the  cranium,  support  on  each  side  the  middle  lobes  of 
the  brain,  transmit  several  vessels  and  nerves,  and  contain  the  organs 
of  hearing. 

OB    OCOIPITIS. 

What  is  the  situation  of  the  os  occipitis  ?  (Fig.  10.) — In  the  in- 
ferior posterior  part  of  the  cranium. 

What  is  its  form  ?  —  Convex  externally  and  concave  mternally,  and 
irregularly  rhomboidal  in  shape. 

What  are  the  elevations  and  depressions  of  the  os  occipitis  ?  —  They 
nre  the  condyles  f  a  protuberance  external  to  each  of  the  edges  of  the 
great  foramen ;  a  longitudinal  ridge  in  the  posterior  of  the  bone" }  a 
superior'  and  inferior  transverse  ndge* ;  a  spine  in  the  middle  of  the 
superior  transverse  and  the  internal  crucial  spine.*  The  deprcsHions 
are  below  each  superior  transverse  ridge ;  one  below  each  side  of  this 
ridge :  one  on  the  outside  of  each  condyle,  besides  furrows  in  various 
portions  of  the  bone,  ftc. 

With  what  are  its  condyles  connected  ?* — With  the  oblique  prooca- 
iCB  of  the  atlas. 
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To  what  do  these  several  prominences  and  depressions  externally 
_.     -^  give  origin  and  insertion  ? — To 

^'     '  mnscles  and  ligaments. 

To  what  internally? — To  the 
internal  cracial  ridge  the  po6-> 
terior  part  of  the  fiux  cerebri  is 
attached ;  to  the  Literal  portions, 
the  tentorium;  to  the  inferior 
portion/ the  &Ix  cerebelli. 

What  are  situated  above  and 
below  the  internal  lateral  crucial 
ridges? — Above,  the  posterior 
lobes  of  the  cerebrum  are  placed, 
and  below,  the  lobes  of  the  cere- 
bellum. 

What  is  situated  in  the  great 

depression  of  the  superior  sur- 

fiice  of  the  cuneiform  process? 

— The  medulla  oblongata. 

What  are  situated  in  the  small  furrows  on  each  side  of  that  great 

depression? — The  inferior  petrosal  sinuses. 

What  are  the  foramina  of  this  bone,  and  what  do  they  transmit? — 
The  foramen  magnum'  transmitting  the  medulla  spinalis,  the  ncrvi 
accessorii,  the  vertebral  arteries,  and  sometimes  veins;  the  posterior 
condyloid  foramen^  transmitting  the  cervical  nerves  and  latend  sinus. 
The  anterior  condyloid  transmitting  the  ninth  pair  of  nerves  to  the 
tongue.* 

What  is  the  foetal  state  of  this  bone? — The  cuneiform  process,  the 
two  sides  of  the  great  foramen,  and  all  the  bone  posterior  to  it,  are 
easily  separable  in  the  foetal  state  into  four  or  more  portions. 

What  are  the  connexions  of  this  bone? — It  is  connected  anteriorly 
to  the  sphenoid  bone ;  inferiorly  to  the  atlas ;  laterally  to  the  tempo- 
ral bones ;  and  superiorly  to  the  parietal  bones. 

What  are  the  uses  of  this  bone  ? — It  forms  the  posterior  and  a  part 
of  the  inferior  portion  of  the  cranium ;  it  contains  and  defends  the 
posterior  lobes  of  the  cerebrum,  the  cerebellum,  and  medulla  oblon« 
gata;  and  gives  exit  to  the  spinal  marrow. 

OS    SPHENOIDEB. 

What  is  the  situation  of  the  os  sphenoides?(Fig8.  11, 12.) — It 
passes  from  one  temple  to  the  other,  across  the  middle  of  the  base  of 
the  cranium. 

What  are  its  general  divisions? — It  is  divided  into  a  body  situated 
in  the  middle,  two  alas  on  each  side  of  it;  and  two  pterygoid  portions 
at  its  inferior  part. 

What  are  the  elevations  of  this  bone  ?-They  are  the  processus  azygos, 
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standing  forward  and  downward  from  its  body :  the  posterior  dinoid  pro- 
cesses/^ one  on  each  side  placed  anterior  to  these ;  the  transverse  spinous 
processes'  which  are  lateral 

coatinuations  «f  the  ante-  Fig.  !!• 

rior  clinoid ;'  the  aethmoi- 
dal  process,'  projecting  an- 
teriorly between  the  two 
last;  the  orbital  process,  or  < 
portions  of  the  ugd  turned 
towards  the  orbits;^  the 
temporal  processes  or  por- 
tions of  the  alsB  turned 
towards  the  temples;  the 
spinous  processes,  which 
are  posterior  parts  of  the 
alaD ;  the  styhform  processes,  which  project  downwaroj  from  the  points 
of  the  spinous ;  the  external  pterygoid  plate,  which  is  the  outer  part 
of  the  pterygoid  portions;  and 
the  internal  pteiygoid  plate,  Fig.  12. 

surmounted  oy  a  hook-like 
process,  forming  the  inner  part 
of  the  pteiygoid  portion. 

What  is  attached  to  its  azy- 
gous  process  ?  —  The  Yomer, 

What  is  attached  to  the  in- 
ternal side  of  its  external  pte- 
rygoid plate?  —  The  pterygoi- 
deua  extemus  muscle. 

What  passes  over  the  hook- 
Eke  process  of  its  internal  pte- 
rygoid plate? — The  tendon   of  the  tensor  palati. 

What  are  the  depressions  of  the  os  sphenoides? — One  on  each 
side  of  its  processus  azygos ;  one  between  its  clinoid  processes,  called 
the  sella  turcica;  a  furrow  on  each  side  of  it;  depressions  on  its  orbi- 
tar  processes;  depressions  on  its  temporal  processes;  a  furrow  on  the 
anterior  edge  of  tne  last;  a  depression  between  the  temporal  processes 
and  the  pteiygoid  portions  of  the  bone;  the  great  superior  concavities 
of  the  alsB ;  a  furrow  internal  to  the  base  of  the  pteiygoid  portions;  a 
small  cavity  behind  the  base  of  the  internal  pteiygoid  processes;  and 
the  fossa  pteiygoidea  between  the  pterygoid  processes. 

For  what  are  the  depressions  on  each  side  of  the  processus  azygos?—* 
They  constitute  a  portion  of  the  nares. 

What  is  situatea  in  the  sella  turcica? — The  pituitaiy  gland. 

What  are  situated  in  the  furrows  at  its  sides? — The  continuation 
of  the  carotid  arteries. 

What  is  situated  in  its  temporal  depressions? — The  temporal 
muscles. 
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Wliat  passes  in  the  forrow  on  tbe  anterior  edge  of  its  temporal 
depressions? — A  nerve  from  the  superior  maxillaiy  to  the  temporal 
muscles. 

What  is  placed  in  the  depression  between  the  tenfporal  and  the 
pterygoid  processes  of  the  bone  ?  — The  pterygoideus  extemus  muscles. 

What  rests  upon  the  internal  cavi<^  of  each  alaf — The  middle 
lobe  of  the  brain. 

What  passes  in  the  furrow  internal  to  the  base  of  the  pterygoid 
portion  of  the  bone? — An  artery,  yein,  and  nerve,  pass  to  the  nares. 

What  is  situated  in  the  cavity  behind  the  base  of  the  internal  pte- 
rygoid processes? — Part  of  the  Eustachian  tubes. 

What  is  situated  in  the  fossa  pterygoidea? — The  pterygoideus 
internus  muscles.  * 

What  are  the  foramina  of  this  bone,  and  what  do  they  transmit? — 
Anteriorly  we  have  the  openings  of  its  sinuses  on  each  side  of  the 
processus  azygos.  The  foramina  optica  transmitting  the  optic  nerves' 
and  ophthalmic  arteries.  The  foramina  lacera  transmitting  the  third, 
fourth,  first  branch  of  fifth,  and  sixth  pairs  of  nerves.  The  foramina 
rotunda^  transmitting  the  second  branch  of  the  fifth  or  the  superior 
maxillary.  The  foramina  ovalia  transmitting  the  third  branch  of  the 
fifth  pair.'^  The  foramina  spinosa  transmitting  the  arteria  meningea 
media  to  the  dure  mater.*  The  foramina  vidia  transmitting  an  artenr 
and  vein  to  the  nose,  and  the  vidian  nerve  here  enters  the  cranium." 

What  is  the  condition  of  this  bone  in  the  foetal  state  ?  — In  the 
foetus  this  bone  has  no  sinuses,  and  is  separable  from  its  alao. 

What  are  the  connexions  of  this  bone? — It  is  connected  to  the 
OS  frontis,  os  a>thmoides,  ossa  malarum,  ossa  pajati,  ossa  maxilkria, 
and  to  the  vomer;  posteriorly  to  the  os  occipitis;  and  laterally  to  the 
ossa  parietalia. 

What  are  the  uses  of  this  bone  ? — It  forms  a  part  of  the  sides,  and 
a  considerable  portion  of  the  base  of  the  cranium ;  it  supports  the 
middle  lobes  of  the  brain ;  it  forms  a  part  of  the  orbits;  it  transmits 
numerous  vessels  and  nerveS;  &o. 

08    JETHMOIBES. 

Wliat  is  the  situation  of  the  os  sethmoidcs?  (Fig.  13.) — It  is  situ- 
ated in  the  middle  of  the  anterior  part  of  the  base  of  the  cranium. 

What  is  its  general  form  ? — It  is  somewhat  cubical. 

Of  what  portions  does  it  consist  ? — Of  a  cribriform  lamella,^  nasal 
lamella,'  two  ossa  plana,  the  celluldd,  and  two  ossa  turbinata. 

What  is  the  situation  of  each  of  these  portions? — The  cribriform 
lamella  is  situated  horizontally  in  the  base  of  the  cranium ;  the  nasal 
lamella  passes  perpendicularly  downward  from  the  middle  of  it;  the 
ossa  turbinata^  are  situated  at  a  little  distance  from  the  nasal  lamella; 
the  ccllulsd  are  immediately  external  to  the  ossa  turbinata;  and  tfie 
iieas,  plana  are  the  more  external  of  all. 
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Fig.  13 


Wbat  is  the  name  of  the  process  which  rises  from  the  crihrifona 
lamella;  and  to  what  does  it  give  attach- 
ment?— Crista  galli,'  and  it  gives  attach- 
ment to  the  falx  cerehrL 

For  what  are  the  foramina  in  the  orihri- 
form  plate  ?  —  For  the  transmission  of  the 
olfactory  nerves. 

For  what  are  the  foramina  in  the  ossa 
turhinata  superiora? — For  the  expansion 
of  the  ol&ctorj  nerves. 

What  are  the  foramina  of  the  ossa  plana;  ^ 
and  what  do  thej  transmit? — They  are  the 
foramina  orbitaria  interna,  the  anterior  of 
which  transmits  the  nasal  twig  of  the  first 
branch  of  the  fifth  pair  of  nerves,  and  a 
small  branch  of  the  ophthalmic  artery;  and  the  posterior  a  branch 
of  the  same  artery. 

What  are  the  connexions  of  this  bono? — It  is  joined  to  the  os 
frontiSi  ossa  nasi,  ossa  maxillaria  superiora,  ossa  palati,  and  to  the  os 
Bphenoides,  by  the  sethmoidal  suture ;  and  to  the  vomer,  by  schindy- 
lesis. 

What  is  the  footal  state  of  this  bone? — In  a  foetus  of  nine  months, 
the  crista  galli  and  nasal  lamella  not  being  ossified  the  bone  consists 
of  two  portions. 

What  are  its  uses? — It  supports  the  anterior  lobes  of  the  brain; 
gives  attachment  to  the  fiilx;  transmits  the  olfactory  nerves;  and 
forms  part  of  the  septum  nasL 

BONES  OF  THE  FACE. 

OSSA    NASI. 

How  many  nasal  bones  are  there? — Two,  (we  will  consider  one 
ieparately.) 

What  is  the  situation  of  the  os  nasi? (Fig.  14.) — The    Fig.  14. 
08  nasi  is  placed  in  the  arch  of  the  nose. 

What  is  the  form  of  this  bone? — It  is  somewhat  con- 
Tcx  externally,  concave  internally,  narrow  in  its  upper 
part,  narrower  stiU  in  the  middle,  and  broadest  at  the  base;  ^ 
its  root  and  anterior  edge  is  thickest,  the  latter  projecting 
inward  to  join"** the  septum;  ita  outer  edges  superiorly  2j 
are  overiapped  by  the  maxillary  bones,  and  inferiorly  over- 
lap them ;  its  lower  ed^es  are  thin  and  irregular.  ' 

What  are  its  connexions  ? — It  is  connected  superiorly 
to  the  frontal  bone;  anteriorly  to  its  fellow;  externally  to 
the  superior  maxillary  bone;  posteriorly  to  the  septum  na^ 
nam ;  and  inferiorly  to  the  cartilages  of  the  nose,  and  by  its  spinoihi 
process  to  the  nasal  lamella  of  the  sothmoid  bone. 
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WhBi  is  its  fcutal  state? — In  the  foetus  it  is  proportionally  shorter 
than  in  the  adult. 

What  is  its  use  ?  —  It  covers  and  defends  the  nares. 


OSSA    LAGHRYMALIA. 

How  many  lachrymal  bones  are  there  ?  —  Two,  (we  will  describe* 
one  only.") 

What  IS  the  situation  of  the  os  lachrymale :  or,  as  it  is  sometimes 
called,  the  os  unguis  ?  (Fig.  15.)  —  It  is  placed  at  thi 
anterior  edge  of  the  inner  side  of  the  orbit. 

What  is  the  form  of  this  bone?  —  Its  external  side 
consists  of  a  flat  posterior  surfiace  and  an  anterior  groove 
its  internal  surface  is  exactly  the  reverse. 

What  is  situated  in  its  groove  ?* — The  lachrymal  sac 
What  rests  upon  its  flat  surface?  —  The  ball  of  thi 
eye  rests  in  part  on  it. 

What  cavities  do  its  inner  surfaces  cover?  —  The 
SDthmoidal  cells. 

What  are  its  connexions  ?  —  It  is  joined  to  the  os  frontis,  os  aeth-. 
moides,  and  os  maxillafe,  by  the  lachrymal  sutures.'  *  *  * 

What  is  its  foDtal  state?  —  It  considerably  resembles  that  of  the 
adult. 

What  is  its  use? — It  forms  part  of  the  groove  for  the  lachrymal 
sac  and  duct,  and  also  the  anterior  part  of  the  inner  side  of  the  orbit. 

OSSA    MALAEUM. 

What  are  the  situations  of  the  ossa  malarum  ?  (Fig.  16.) —  They 
form  the  prominence  of  the  cheeks. 

What  is  the  general  form  of  these 
bones  ?— They  are  irregular  in  shape. 

What  are  the  elevations  and  de- 
pressions of  these  bones  ?  —  The 
maxillary  processes;  the  inferior 
orbitar  processes ;  the  internal  or- 
bitar  processes }  the  external  orbi- 
tar processes,  and  the  zygomatio 
processes."**  The  orbital  depres- 
sions' and  the  temporal  depressions. 

What  are  lodged  in  the  depres- 
sions ?  —  The  orbitar  depression 
contains  part  of  the  ball  of  the  eye, 
and  the  temporal  depression  part  of 
the  temporal  muscle. 

What  are  the  foramina? — They 
haf^e  but  one  foramen,  placed  below  the  middle  of  their  upper  edges.' 
What  does  this  foramen  transmit  ?  —  A  nervous  twig. 
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Wbit  is  the  foetal  state  of  these  bones? — They  are  fully  ossified 
in  the  foetus  at  nine  months. 

What  are  their  connexions?  —  They 'are  connected  at  their  poste- 
rior inferior  angles  to  the  ossa  tempomm ;  at  their  superior  orbitar 
process  to  the  os  firontis ;  at  their  internal  orbitar  process  to  the  or- 
oital  process  of  the  sphenoid  bone ;  to  the  orbitar  processes  of  the  ossa 
maxillaria  superiora ;  and  at  their  anterior  edges  to  the  same  bones.*  *^* 

What  are  their  uses? — They  form  the  prominence  of  the  cheek 
and  part  of  the  orbit,  protect  the  temporal  muscles^  and  give  attach- 
ment to  its  aponeurosis. 

OSSA    MAXILLARIA    SUPERIOEA. 

What  is  the  situation  of  the  superior  maxillary  bones  ?  (Figs.  17, 18.) 
—  They  are  placed  at  the  anterior  inferior  part  of  the  upper  maxilla. 


Fig.  17. 


Fig.  18. 
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Whut  is  the  general  form  of  these  bones?  —  Very  irregular. 

Wbfti  are  the  elevations  and  depressions  of  these  bones?  —  The 
c  I  feolnr  processes  for  the  teeth  ;•  the  palatine  processes  forming  the 
f  x)r  of  the  nares  and  arch  of  the  palate  ',^  the  spinous  process  joined 
t*  tho  lower  edge  of  the  septum  narium;  the  nasal  processes;*  the 
b  ilbouuB  processes;  and  the  orbitar  and  malar  processes."  The  depres- 
sioQfi  are  the  palatine,  and  the  nasal ;  a  depression  between  the  alveo- 
lar md  malar  processes;*®  the  temporal  depressions;  the  orbital  de- 
pr*Mions,'  and  the  lachrymal  depressions.' 

Whsi  are  the  foramina  of  these  bones,  and  what  do  they  transmit? 
— The  infra-orbital  transmitting  a  branch  of  the  second  branch  of 
the  fifth  pair  of  nerves,  and  a  branch  of  the  internal  maxillary  artery  ;•• 
the  foramina  incisiva  transmitting  an  artery,  vein,  and  nerve;'  the 
spheno-maxillary  fissures  transmitting  twigs  of  arteries,  veins,  and 
nerves :  the  opening  of  the  antrum  maxillare  between  the  turbinated 
bones ;  and  the  palatine  foramina  transmitting  an  artery  and  nerve 
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Describe  the  situation  of  the  antram  maxillare  or  liiglimorianuin  ' 
It  occupies  the  whole  inner  part  of  the  bone  under  the  orbital  platu 
above  the  dentes  molares^  and  before  the  tuberosity,  and  is  lined  with 
a  membrane. 

What  are  the  connexions  of  these  bones  ? — ^To  the  os  ^ntis  ;•  ossa 
ungues;^  ossa  nasi;®  ossa  malarum;"  the  sethmoid  bone;  the  ossa 
pakti;*®  the  vomer;  the  teeth;  to  the  inferior  turbinated  bones ;  and 
to  each  other. 

OSSA    PALATI. 

What  is  the  situation  of  the  palate  bones  ?  (Fig.  19.)  — ^They  are 
placed  at  the  posterior  part  of  the  orbit;  nares, 
Fig.  19.  and  palate. 

What  are  their  general  divisions  ? — Into  the 
palatine,  pterygoid,  nasal,  and  orbitar  pro- 
cesses. 

What  are  the  situations  of  these  various  di- 
visions ?  —  The  palatine  is  placed  at  the  pos- 
terior arch  of  the  palate;*  the  nasal  lamellad 
posterior  and  external  to  the  former ;  the  ptery- 
goid processes  ascend  from  the  outer  edge  of 
the  palatine  portions;  the  posterior  orbitar 
process  is  connected  to  the  base  of  the  sphenoid 
bone,  and  the  anterior  one  to  the  back  of  the 
lower  side  of  the  orbit. 

What  are  the  elevations  and  depressions  of  the  ossa  palati  ?  —  The 
spinous  process  and  a  transverse  ridge  on  the  inside  of  the  nasal  por- 
tion;* a  depression  for  the  nares;  a  palatine  depression  and  three 
depressions  upon  the  ptervgoid  portions.* 

What  are  the  foramina? — The  palatine  and  some  other  small  ones. 
What  are  the  articulations  of  these  bones  ?  —  To  the  superior  max- 
illary; to  the. pterygoid  processes  of  the  sphenoid  bone;  to  the  sBth- 
moid  bone ;  to  the  inferior  turbinated  bones ;  to  the  vomer,  and  to 
its  fellow. 

What  is  attached  to  the  upper  edge  of  the  spinous  process  ?  — 
Part  of  the  edge  of  the  vomer. 

What  is  attached  to  the  posterior  end  of  the  spinous  process?  — 
The  azygos  uvulso  muscle. 

What  is  attached  to  the  posterior  semicircular  edge  of  the  palatine 
portion  ? — The  velum  pendulum  palati. 

What  is  attached  to  the  transverse  ridge  on  the  inside  of  the  nasal 
lamella  ? — The  posterior  end  of  the  inferior  turbinated  bones. 

What  is  the  foetal  state  of  these  bones  ?  —  In  a  nine  months*  fcetus 
its  form  is  considerably  perfect. 

What  are  the  uses  of  the  ossa  palati  ?  —  They  form  part  of  the 
orbits,  nares,  and  palate  and  of  the  sphenoid,  a3thmoidal,  and  max- 
illary sinuses. 
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Fig.  20. 


OSSA    TUBBINATA    INFERIORA. 

What  IB  the  situation  of  the  inferior  turbinated  bones? — They  are 
phiced  on  the  inner  sides  of  the  nares. 

What  is  the  form  of  the  inferior  turbinated  bones? — That  of  a 
ooroll  forming  by  its  processes  a  part  of  the  lachrymal  duct  and  a 
partial  ooTering  to  the  opening  in  the  antrum  highmorianum. 

What  is  its  fcotal  state?  — In  the 
foetus  it  considerably  resembles  its 
adult  state.     (Fig.  20.) 

What  are  its  connexions? — It  is 
joined  to  the  ossa  lachrymalia,*  ossa 
maxillaria  superiora,'  and  ossa  palati/ 
by  the  transverse  nasal  suture.^ 

What  are  the  uses  of  these  bones  ? 
—  To  give  expansion  to  the  nerves,  * 

and  partly  to  form  the  antrum^  and 
lachrymal  duct 

VOMER. 

What  is  the  use  of  the  vomer?  —  It  is  placed  in  the  middle  of  the 
narcsy  and  forms  the  posterior  inferior  part  of  the  septum. 

What  is  the  form  of  the  vomer? — It  is  irregular  in  shape^  and 
resembles  in  a  slight  degree  a  ploughshare. 

What  is  its  consistence?  —  That  of  two  lamella  with  a  diploic 
structure  between  them. 

What  is  its  foetal  state  ?  —  In  a  foetus  of  nine  months  its  lamcllao 
are  separated  by  cartilage. 

What  are  its  connexions  ?  —  It  is  connected  by  its  anterior  edge  to 
the  cartilage  of  the  septum ;  to  the  spinous  processes  of  the  maxillary 
and  palate  bones :  by  its  upper  edge  to  the  nassal  lamellae  of  the 
sethmoidy  and  processus  azygos  of  the  sphenoid  bone. 

What  are  its  uses?  —  Its  chief 
uses  are  to  divide  the  nares,  and  Fig.  21. 

permit  the  expansion  of  the  olfactory  "~^       i* 

nerves.  ^  .  J^ 

OS    MAXILLARE   INFERIU8. 

What  is  the  situation  of  the  os 
maxillare  inferius?  (Fig.  21.) — It 
is  placed  at  the  lower  part  of  the 
face. 

What  are  its  general  divisions? — 
It  is  divided  into  the  chin,  limited 
by  the  two  anterior  foramina  ;*  the 
sides  exteiidiog  backward  from  the  JToramina;  the  angles  in  which  tha 
aideiitenninutc;' and  the  rami  which  ascend  from  the  angles.' 
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What  are  its  elevations? — ^They  are  the  condyloid  processes,"  which 
is  the  posterior  of  the  two  arising  from  each  ramus  j"*  the  coronoid  pro- 
cesses, which  are  the  anterior  ones ;  a  protuberance  on  the  outer,  and 
another  on  the  inner  side  of  each  angle ;  a  ridge  passing  externally, 
and  another  internally,  from  the  base  of  the  coronoid  processes  to  the 
commencement  of  the  chin ;  a  protuberance  immediately  behind  the 
symphysis  of  the  jaw ;  and  another  on  each  side  of  the  base  of  the 
chin. 

What  is  attached  to  its  coronoid  processes  ?— The  temporal  muscles. 

What  is  attached  to  the  outer  sides  of  its  angles  ?  —  The  masseter 
rausclos. 

What  is  attached  to  the  inner  sides  of  its  angles  ?  —  The  internal 
pterygoid  muscles. 

What  is  attached  to  the  line*  which  passes  internally  from  the  base 
of  the  coronoid  processes  to  the  commencement  of  the  chin  ?  —  The 
mylo-hyoidei  muscles. 

What  is  attached  to  the  line  which  passes  externally  from  the  base 
of  the  coronoid  processes  to  the  commencement  of  the  chin?  —  The 
buccinator  muscles. 

What  is  attached  to  the  protuberance  immediately  behind  the  sym- 
physis of  the  jaw  ? — The  frenum  of  the  tongue  superiorly,  the  genio^ 
hyoidei  inferiorly,  and  the  genio-glossi  between  these. 

What  is  attached  to  the  projections  on  the  anterior  part  of  the  base 
of  the  chin  ?  —  The  dcpressores  anguli  oris  et  labii  inierioris.* 

What  are  the  depressions  of  the  maxilla  inferior  ?  —  There  is  one 
depression  immediately  before  each  condyloid  process;  another  on 
each  side  of  the  anterior  surface  of  the  chin ;  and  two  on  the  base  of 
the  chin. 

What  is  fixed  to  the  depression  before  the  condyloid  processes  of 
the  jaw  ? — ^The  pterygoideus  extemus  muscles. 

What  is  attached  to  the  depressions  upon  the  anterior  surface  of 
the  chin  ?  —  The  depressores  and  levatores  labii  inferiores  muscles. 

Where  are  the  alveolar  processes  situated,  and  how  many  are  there? 
—Upon  the  upper  ridge,  and  contain  cavities  for  sixteen  teeth. 

What  is  attached  to  the  depressions  on  the  base  of  the  chin?— The 
dia^rastric  muscles. 

What  are  the  foramina  of  the  inferior  maziHary  bone,  and  what  do 
they  transmit?  —  Two  foramina  on  each  side  called  mental/  and 
transmit  the  inferior  maxillaiy  artery  and  vein ;  a  branch  of  the  third 
branch  of  the  fifth  pair  of  nerves  to  the  teeth  and  chin ;  a  small  fora- 
min  on  the  inside  of  the  posterior  foramen,  transmitting  a  nervous 
twig  to  the  sublingual  gland,  and  the  mvlo^hyoideis  muscles. 

What  is  the  foetal  state  of  this  bone  f — In  the  foetal  state  it  is  di- 
vided in  two  at  the  chin  by  a  thin  cartilage,  hence  this  part  has  been 
frilled  its  symphysis. 

What  are  its  connexions? — It  is  articulated  by  its  condyloid  pro- 
"tesses  to  the  temporal  bone. 
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What  are  its  uses  ?  ^  It  is  nsefdl  in  maslication,  deglutition^  and 
speech. 

OS    HYOIDES. 

What  is  the  situation  of  the  os  hyoides  ?  (Fig.  22.)  —  It  is  placed 
horisontally  between  the  root  of  the  tongue 
and  upper  part  of  the  larynx. 

How  b  it  divided  ?  —  Into  a  body,  two 
comna,  and  two  appendices. 

What  is  the  form  of  the  body  ?  *  —  Like 
the  Greek  v,  horizontally  it  is  somewhat 
oblong;  convex  anteriorly,  and  concave 
posteriorly. 

What  is  the  situation  of  the  comua  of 
the  06  hyoides  7' — They  are  placed  outward  and  backward  from  the 
body. 

What  is  the  form  of  the  comua  ? — ^They  have  two  flat  sideM,  which 
slope  from  above  downwards;  they  diminish  as  they  proceed  backwards, 
and  terminate  in  round  tubercles. 

What  is  the  situation  of  the  appendices  of  the  os  hyoides?' — ^They 
project  upwards  from  the  junction  of  the  body  with  the  comua. 

What  are  fixed  to  the  appendices  ?  —  The  stylo-hyoidei  altcri,  the 
eondro-glossi,  and  a  ligament  to  the  os  hyoides. 

What  is  the  foetal  state  of  this  bone  ? — Except  a  point  in  the  middle 
of  its  body,  it  is  wholly  cartilaginous  in  the  foetal  state. 

What  are  its  connexions  ? — It  is  connected  to  the  styloid  procofrses 
and  thyroid  cartilage  by  ligaments. 

What  are  the  uses  of  this  bone  ?  —  It  forms  a  solid  point  for  the 
insertion  and  action  of  the  muscles  of  the  organ  of  speech  and  deglu- 
tition. 

THE  UPPEB  EXTREMITIES. 

How  are  the  bones  of  the  upper  extremity  divided? — Into  those 
of  the  shoulder,  the  arm,  the  forearm,  and  the  hand. 

Of  how  many  bones  does  the  shoulder  consist? — Of  two;  the 
scapula  and  ckvicle. 

SCAPULA. 

What  is  the  situation  of  the  scapula?  (Fig.  28.) — It  is  placed 
laterally  at  the  upper  and  posterior  part  of  the  thorax  from  about  the 
first  to  the  seventh  rib. 

What  is  its  general  form  ? — It  is  somewhat  triancrular. 

What  parts  of  the  scapula  are  generally  enumerated? — An  exter- 
nal or  posterior  and  convex  side;  an  internal  or  anterior  concave  side; 
three  edges,  of  which  one  is  named  the  ba-sis  and  two  costa,  a  supe- 
rior and  an  inferior ;  three  angles,  one  anterior  called  the  neck,  out 
superior,  and  one  iDferior. 
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What  are  the  situations  of  the  various  parts  of  this  bone? — The 
base,  or  longest  and  thinnest  edge  is  turned*  towards  the  spine.    The 
jp.    23^  superior  costa  is  transverse  between 

the  superior  point  of  the  base  and  the 
neck  of  the  bone.  The  notch  is  at 
the  anterior  part  of  the  superior  coeta.* 
The  inferior  costa  is  pkced  between 
the  inferior  point  of  the  base  and  the 
neck.' 

What  passes  through  the  notch  f  — 

The  supra  scapular  vessels  and  nerves. 

Which  edge  of  the  scapula  is  the 

thickest  ? — ^Ita  inferior  edge  or  costa.* 

How  is  the   neck  of  the  scapula 

terminated? — By  a  glenoid  cavity.* 

What  process  proceeds  from  the 
neck  of  the  scapula? — The  ooraooid 
process.** 

What  is  attached  to  the  tuberosity 
of  the  coracoid  process  ? — The  ooraoo- 
ckvicular  and  coraco-acromial  liga- 
ments. 

What  muscles  arise  from  the  tip  of  the  coracoid  process?  —  Three; 
namely,  the  pectoralis  minor  internally;  the  coraco-brachialis ;  and 
the  short  head  of  the  biceps. 

What  muscle  arises  from  above  the  glenoid  cavity? — The  long 
head  of  the  biceps. 

What  is  the  appearance  of  the  dorsum  of  the  scapula  ? — ^Unequally 
convex. 

What  process  arises  from  the  dorsum  of  the  scapula? — The  spine 
of  the  scapula,  which  divides  the  dorsum  of  the  scapula  into  two 
portions.** 

What  muscles  are  attached  to  the  spine  of  the  scapula?  —  To  the 
superior  side  the  trapezius  muscle  is  attached,  and  the  tendon  plays 
over,*'  and  from  the  inferior  edge  the  deltoid  muscle  arises. 

In  what  process  does  the  spine  of  the  scapula  terminate? — The 
acromion  process.'* 

What  is  the  form  of  the  acromion  ? — It  is  broad  and  flat. 
What  is  attached  to  the  upper  edge  of  the  acromion  near  its  apex?^* 
The  scapular  end  of  the  clavicle. 

What  muscle  arises  from  the  inferioi  and  anterior  edges  of  the 
acromion? — The  deltoid. 

Into  what  cavities  does  the  spine  divide  the  dorsum  of  the  scapula?^- 
Into  the  supra-spinal  *  and  infra-spinal  fossae.* 

What  muscles  are  situated  in  the  two  fossa  ? — The  supra  and  infra- 
spinatus muscles. 

What  arisefe  from  the  groo\e,  below  the  infra-spinal  fossa,  on  the 
'nferior  costa  of  the  scapula? — The  teres  minor. 
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What  mnsdes  arise  from  the  flat  surface  on  the  outside  of  the  infe- 
rior angle  of  the  scapula? — The  teres  major. 

What  muscles  pass  over  the  inferior  angle  of  this  hone? — The 
latissimus  dorsi. 

What  is  the  appearance  of  the  inner  side  of  the  scapula? — It  is 
irre^Iarly  concave. 

What  mi^le  is  situated  on  the  inner  side  of  the  scapula?^- The 
subscapularis. 

What  is  the  general  structure  of  the  scapula? — The  thicker  parts 
of  the  hone  possess  a  diploe;  the  thin  parts  have  none^  and  are 
diaphanous. 

What  are  the  connexions  of  the  scapula? — It  is  connected  to  the 
clayicle  hy  the  acromion^  and  to  the  os  humeri  hy  its  glenoid  cavity. 

CLAVICLE. 

What  is  the  situation  of  the  clavicle?  (Fig.  24.) — It  is  placed 
transversely  and  somewhat  ohliquely  at  the  upper  and  anterior  part 
of  the  thorax,  hetween  the  pj-  24. 

scapula  and  sternum. 

What  is  its  general 
form  ? — It  haa  a  consid- 
erahle  resemhlance  to  an 
italic/! 

Into  what  parts  is  it 
divided? — It  is  divided 

into  a  hody,  and  an  internal  or  sternal'  and  external  or  scapular 
extremity.* 

What  is  the  form  of  the  sternal  end  of  the  clavicle  ? — It  is  some- 
what triangular. 

What  is  attached  to  the  posterior  angle  of  the  sternal  end  ? — The 
inter-clavicular  ligament. 

With  what  is  the  tubercle  at  the  posterior  part  near  the  humeral 
end  oonneoted  ? — It  is  connected  by  a  strong  ligament  to  the  coracoid 
process  of  the  scapula.* 

What  is  the  form  of  the  scapular  end  of  the  clavicle? — It  is  flat 
and  broad. 

What  muscles  arise  from  this  bone,  and  are  inserted  into  it? 

From  the  anterior  edge  of  the  scapular  end  the  deltoid  arises ;  in  the 
posterior  edge  of  the  scapukr  end  the  trapezius  is  inserted ;  from  the 
anterior  edge  of  the  inner  half  the  pectoris  major  arises ;  and  in  the 
inferior  side  of  the  clavicle  the  subclavius  is  inserted. 

What  is  the  structure  of  the  clavicle?— The  extremities  are  cellu- 
lar; while  its  middle^  having  thick  sides,  possesses  a  narrow  cavity, 
filled  with  bony  filaments. 

What  are  the  connections  of  the  clavicle  ?  —  It  is  connected  inter- 
nally to  the  first  bone  of  the  sternum,  and  externally  to  the  acromion. 
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What  are  the  peculiarities  in  the  sexes? — In  the  female  it  is  more 
slender^  and  less  curved;  than  in  the  male. 


OS    HUMEEI. 

What  is  the  situation  of  the  os  humeri  ?  (Fig.  25.)  —  It  is  placed 
under  the  acromion,  along  the  side  of  die  thorax. 
Fig.  25.  What  is  its  general  form  ? — It  is  irregularly  cylin- 

drical. 

Into  what  parts  is  it  divided  ? — Into  a  hody,'  and 
a  superior*  and  inferior  extremity."  '* 
'f  What  is  the  form  and  direction  of  the  head  of  the 

06  humeri  ?* — ^It  is  formed  by  a  round,  smooth  head, 
and  inclines  obliquely  inward. 

Where  are  the  tuberosities  situated,  and  how  are 
they  distinguished  ?  —  Externally  and  inferior  to  the 
head  of  the  bone ;  the  one  is  called  the  internal  or 
smaU,'^  and  the  other  the  external  or  great  tube- 
rosity."* 

What  muscles  are  inserted  into  these  tuberosities  ? 
—-Into  the  internal  tuberosity  the  subscapularis 
muscle  is  inserted,  and  into  the  great  tuberosity  the 
supra-spinatus,  infra-spinatus,  and  teres  minor  mus- 
cles are  inserted. 

What  is  situated  between  these  tuberosities?  — 
A  very  considerable  groove,*  through  which  the  ten- 
don of  the  long  head  of  the  biceps  passes. 

What  is  called  the  neck  of  the  humerus? — The 
slight  circular  depression  immediately  below  its 
head.' 

What  arises  from  the  posterior  part  of  the  neck  ? 
The  internal  head  of  the  triceps. 

What  is  inserted  into  the  ridge  external  to  the  groove  V — The  pec- 
toral is  major  muscle. 

What  is  inserted  into  the  ridge  internal  to  the  groove?" — The  latis- 
simus  dorsi  and  teres  major  muscles. 

What  is  inserted  into  the  great  muscular  depression  on  the  outer 
side  of  the  middle  of  the  os  humeri?' — The  deltoid  muscle. 

What  is  inserted  into  the  ridge  on  the  inner  side  of  the  middle  of 
the  OS  humeri  ? '° —  The  coraco  brachialis. 

At  what  part,  and  in  what  direction,  does  the  medullary  artery  of 
this  bone  enter  ?  —  It  enters  about  the  middle  of  the  anterior  side  of 
the  bone,  and  slants  downward. 

What  is  the  form  of  the  lower  part  of  the  os  humeri  ? — The  lower 
extremity  becomes  gradually  flatter  and  broader  than  the  rest  of  this 
bone  ]  having  also  an  outer'*  and  an  inner  ed«:e^®  which  terminates  in 
two  processes,  which  are  called  the  outer'*  and  inner  condyles.'* 
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Whicb  of  the  condyles  is  tbe  larger? — ^l^e  inner  one^  wMcli  is  also 
the  more  projecting. 

What  muscles  ^nerall j  arise  from  the  external  condyle  f — ^The  two 
extensors  and  snpmators  of  the  hand. 

What  muscles  arise  from  the  internal  condyle?  — The  flexors  and 
pronators  of  the  hand. 

Where  is  the  trochlea  of  the  os  humeri  situated  ?  —  Between  and 
somewhat  below  the  two  condyles. 

What  is  the  form  of  the  trochlea  ?  —  It  is  an  oblique,  pulley-like 
articular  surface ;  and  a  small;  round^  articular  head  "  is  placed  between 
it  and  the  outer  condyle. 

What  is  the  form  of  the  os  humeri  immediately  above  the  trochlea  ? 
— Above  these  parts  there  are  two  slight  depressions  anteriorly,  and  a 
very  considerable  one  posteriorly. 

To  what  are  the  depressions  above  the  trochlea  adapted  ? — The  pos- 
terior one  receives  the  olecranon  when  the  arm  is  extended ;  the  inner 
anterior  one  receives  the  coronoid  process  of  the  ulna;"  and  the  outer 
anterior  one  receives  the  round  head  of  the  radius  in  the  flexions  of 
the  forearm. . 

What  is  the  particular  situation  of  the  os  humeri  ? — In  its  natural 
situation  the  hemispherical  head  of  this  bone  is  turned  inwards  and 
backwards;  the  great  tuberosity  outward  and  forward;  the  groove 
between  the  two  tuberosities  directly  forward ;  the  external  condyle 
forward  and  outward ;  and  the  internal  condyle  backward  and  inward. 

What  is  the  structure  of  the  os  humeri?  —  The  extremities  are 
cellular;  the  external  sur&ce  of  the  diaphisis  is  compact,  and  the 
middle  has  a  tubular  cavity,  with  several  bony  filaments  passing 
across  it. 

What  are  the  connexions  of  the  os  humeri? — It  is  connected, 
superiorly  with  the  glenoid  cavity  of  the  scapula ;  and  inferiorly  with 
the  ulna  by  its  trochlea;  and  with  the  radius  by  its  little  round  head. 

ULNA. 

Of  how  many  bones  does  the  forearm  (Fig.  26.)  consist  ?  —  Of 
two ;  the  ulna  and  radius. 

What  is  the  situation  of  the  ulna  ?  —  On  the  inner  side  of  the  fore- 
arm. 

What  is  its  form  ? — Cylindrical,  ilnd  in  its  circumference  irregularly 
triangular. 

How  is  it  divided  ? — Into  a  body  and  two  extremities. 

What  are  its  chief  eminences?  —  The  olecranon  and  coronoid 
processes. 

What  is  the  situation  of  the  olecranon?* — ^It  forms  the  upper  ex- 
tremity of  this  bone. 

What  muscle  is  inserted  into  it?  —  The  triceps  extensor  cubiti. 

Where  is  the  coronoid  process  ?* — On  the  anterior  part  of  the  bone 
somewhat  lower  than  the  olecranon. 
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Fig.  26. 


What  muscle  is  inserted  into  it  ?  —  The  brachialis  internus. 

Where  ^  the  olecranon  lodged  when  the  forearm 
is  extended  ? — It  is  lodged  in  the  posterior  depression 
of  the  inferior  end  of  the  humerus. 

Where  b  the  coronoid  process  lodged  during  the 
flexion  of  the  forearm  ?  —  It  is  lodged  in  the  anterior 
and  inner  depression  of  the  lower  end  of  the  humerus. 
What  is  the  use  of  the  triangular  surface  on  the 
posterior  part  of  the  olecranon? — It  forms  the  part 
of  the  elbow  on  which  we  rest. 

What  is  lodged  in  the  fossa  external  to  the  trian- 
gular surface?  —  The  anconeus  muscle. 

Where  is  the  greater  sigmoid'  cavity  of  the  ulna? 
—  It  is  in  articular  surfiace  formed  between  the  ole- 
cranon and  coronoid  processes,  and  is  used  as  an  arti- 
culation with  the  trochlea  of  the  os  humeri. 

Where  is  the  lesser  sigmoid  •cavity? — It  is  situated 
on  the  outside  of  the  root  of  the  coronoid  process,  and 
receives  the  round  head  of  the  radius. 

What  is  attached  to  the  outer  sharp  edge'  of  the 
ulna  ?  —  The  interosseous  ligament. 

What  is  the  situation  of  the  canal  for  the  medullary 
artery  of  the  ulna  ? — It  is  placed  about  the  middle  of 
the  anterior  part  of  the  bone,  and  slants  upward. 
What  is  the  form  of  the  inferior  extremity  of  the  ulna? — It  has  a 
imall  head  externally,'  and  a  styloid  process  internally.* 

What  is  attached  to  the  styloid  process? — A  ligament  from  the  os 
pisi forme  and  cuneiforme. 

What  passes  in  the  groove  on  the  anterior  side  of  the  termination 
of  the  ulna  ? — The  ulnar  artery  and  nerve. 

What  passes  in  the  groove  on  the  posterior  side  of  its  termination  ? 
— The  tendon  of  the  extensor  carpi  ulnaris. 

What  is  the  structure  of  the  ulna  ?  —  Its  structure  resembles  that 
of  the  OS  humeri. 

What  are  the  connexions  of  the  ulna?  —  Tt  is  connected  superiorly 
with  the  pulley  of  the  os  humeri ;  laterally  with  the  two  extremities 
of  the  radius,  and  with  the  os  cuneiforme. 

RADIUS 

What  is  the  situation  and  form  of  this  bone  ?  —  It  is  on  the  outer 
side  of  the  forearm,  and  of  a  cylindrical  form. 

What  are  the  relative  lengths  of  the  radius  and  ulna? — The  radius 
b  the  shorter. 

How  is  the  radius  divided  ? — Into  a  head,  body,  and  base. 

Describe  thb  bone? — It  is  slightly  triangular  in  shape;  the  upper 
part  of  its  head  is  concave  and  its  circumference  is  cylindrical."  It 
articulates  laterally  with  the  lesser  sigmoid  cavity  of  the  ulna.     On 
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the  anterior  inner  side  we  liave  its  tuberosity*'  just  below  tbe  neck ; 
there  is  a  sharp  edge  on  the  inner  side  for  attachment  of  the  interos- 
seous ligament.  About  the  middle  of  the  bone  the  medullary  artery 
enters.  The  lower  end'^  is  the  largest,  and  has  grooves  passing  over 
and  under  it  for  the  flexor  and  extensor  tendons^  and  a  small  process 
of  bone  called  styloid  at  the  outer  inferior  side. 

What  is  received  into  the  depression  on  the  inner  side  of  the  base 
of  the  radius? — The  inferior  head  of  the  ulna. 

What  is  attached  to  the  styloid  process  P — A  ligament  connecting 
it  to  the  trapezium. 

What  is  the  structure  of  the  radius? — It  resembles  that  of  the 
other  long  bones. 

What  are  its  connexions  ? — It  is  joined  superiorly  to  the  os  humeri, 
laterally  to  both  sides  of  the  ulna^  and  inferiorly  to  the  bones  of  the 
carpus. 

BONES  OF  THE  HAND. 

How  are  the  bones  of  the  hand  classed?  —  Into  the  carpus^  meta- 
carpus, and  phalanges  of  the  fingers. 

OABPTJS. 

Describe  the  carpus?  (Fig.  27.)-— It  forms  the  wrist,  and  con- 
sists of  eight  bones  arranged  in  two  rows,  and  is  of  a  quadrangular 
form,  convex  externally,  and  concave  internally. 

What  are  the  names  of  the  carpal  bones  ?  —  Those  of  the  upper 
row  are  the  os  scaphoides,'  os  lunare,''  os 
cuneiforme,^  os  pisiforme  /  those  of  the 
lower  row  are  the  os  trapezium,'^  os  trsr 
pezoides,^  06  magnum,^  and  os  unci- 
forme.'' 

What  are  the  situations  and  general 
forms  of  each  of  the  bones  of  the  first 
row?  —  The  os  scaphoides  is  the  most 
external  bone  of  the  first  row,  and  is 
convex  superiorly  and  concave  inferiorly, 
and  is  oblong  in  shape.  The  os  lunare 
is  the  second  bone  of  the  first  row,  and 
is  convex  superiorly  and  concave  inferi- 
orly, and  its  two  surfaces  are  roughened. 
The  OS  cuneiforme  is  the  third  bone  of 
of  the  first  row,  the  upper  surface  is  con- 
vex ;  it  has  a  small  plane  on  its  anterior 
8urfb.ce  for  the  os  pisiforme  and  articular  facets  for  the  lunare  and  un* 
ciforme.  The  os  pisiforme  is  the  fourth  bone,  and  placed  on  the  an- 
terior side  of  the  cuneiforme ;  it  is  the  smallest  bone  of  the  wrist. 

What  are  the  situations  and  general  forms  of  each  of  the  bones  of 
the  second  row  ?  —  The  os  trapezium  is  the  first  external  bone  of  thip 
mw;  it  is  irregular  in  shape,  and  has  an  oblong  eminence  on  its  inner 
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surface  for  tlie  carpal  ligament  —  a  groove  for  a  tendon;  the  upper 
side  articulates  with  the  os  scaphoides ;  the  lower  side  articulates  with 
the  first  metacarpal  bone,  with  the  thumb  and  with  the  os  trapezoides. 
The  OS  trapezoides  is  the  second  bone  of  the  row,  and  articulates  su- 
periorly with  the  OS  scaphoides,  inferiorly  with  the  base  of  the  first 
metacarpal  bone,  on  the  radial  side  with  the  trapezium,  and  on  the 
ulna  side  with  the  os  magnum.  The  magnum  is  the  third  bone,  and 
articulates  superiorly  with  the  scaphoides  and  lunare,  inferiorly  with 
the  second  metacarpal  bone ;  on  the  radial  side,  to  the  os  trapesoides, 
and  on  the  ulnar  side  to  the  os  nnciforme.  The  os  unciforme  is  the 
fourth  bone,  there  is  a  hook-like  process  on  its  anterior  sur&ce ;  the 
posterior  surface  is  rough,  the  radial  side  is  double,  corresponding  to 
the  OS  magnum;  the  superior  side  corresponds  to  the  inferior  one  of 
the  OS  cuneiforme,  and  the  inferior  side  is  double  for  the  articulation 
with  the  last  bones  of  the  metacarpus. 

What  is  the  structure  of  the  earpal  bones  ?  —  Spongy. 

METACARPUS. 

What  is  the  situation  of  the  metacarpus  ?  (Fig.  28.) —  Immediately 
below  the  carpus,  and  consists  of  five  hones. 

W^hat  is  the  general  form  and  division  of  the  metacarpal  bones? 

— ^They  are  long  bones;  thicker  at  thw 

Fig.  28.  extremities  than  at  the  middle,  and  an. 

divided  into  a  body  and  two  extremities. 

What  is  the  form  of  the  bodies  and 
extremities  ?  —  The  bodies  are  contracted 
and  triangular,  posteriorly  convex,  and  an- 
teriorly they  are  marked  with  a  sharp 
edge  on  the  sides;  the  extremities  are 
rounded  and  flattened,  with  eminences  on 
the  sides. 

Which  is  the  longest  of  the  metacarpal 
bones  ?  —  The  second,  which  supports  the 
forefinger. 

What  is  their  structure?  —  They  re- 
semble the  long  bones. 

What  are  their  connexions?  —  They 
are  connected  superiorly  to  the  bones  of 
the  carpus ;  laterally  to  each  other  by  their 
basis ;  and  inferiorly  to  the  first  bones  of 
the  fingers. 


OP    THE    FINGERS. 

How  many  bones  compose  each  finger  and  thumb  ?  —  There  are 
three  for  each  finger  and  tv^o  for  the  thumb,  called  first,  second,  and 
third  phalanges. 

Describe  the  phalanges  ?  —  They  vary  in  length,  and  are  rounded 
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on  the  upper  side  and  flat  on  the  lower,  and  their  heads  present  rari- 
ons  sur&ces,  for  articulation  with  each  other  and  with  the  carpal 
bones ;  the  third  phalanges  are  the  smaller  of  the  three. 

OF  THE  LOWER  EXTREMITIES. 

How  are  the  bones  of  each  lower  extremity  divided  ?  —  Into  the  os 
femoris,  or  thigh-bone ;  the  tibia ;  fibula ;  and  patella,  or  leg-bones ; 
the  tarsus ;  metatarsus ;  and  phalanges  of  the  toes,  or  foot. 

OS  FEMORIS. 

Where  is  the  os  femoris  situated  ?  (Figs.  29,  80.)  —  Between  the 
tronk  and  the  leg. 

How  is  it  divided  ?  —  Into  a  body  and  two  extremities. 

What  are  the  peculiarities  of  the  superior  extremity  of  this  bone  ? 
—It  has  a  head  or  spherical  portion*  and  two  trochanters — the  great* 
and  small.*  The  head  is  supported  upon  a  neck'  projecting  inwards  and 
upwards  at  an  angle  of  35°.     The 
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trochanters  are  tuberosities  at  the 
base  of  the  neck,  of  various  heights. 

What  is  peculiar  to  the  head  of 
the  bone  ? — It  is  the  articular  por- 
tion, and  has  a  small  fossa  near  its 
centre  for  the  attachment  of  the 
ligumentum  teres. 

What  muscles  are  inserted  in  the 
greater  trochanter  ?  —  Externally 
the  tendon  of  the  gluteus  maximus 
covers  it.  The  gluteus  minimus 
is  attached  to  the  anterior  muscu- 
lar mark,  and  posteriorly  the  quad- 
ratus  femoris  is  inserted.  The 
gluteus  medius,  the  pyriformis,  the 
obturator  intemus,  and  the  gerai- 
ni  also  find  places  for  attachment 
in  the  sharp  superior  edge ;  while 
in  the  deep  fossa  along  side,  the 
tendon  of  the  obturator  extern  us 
plays. 

What  18  the  form  of  the  body ' 
of  the  OS  femoris  ?-It  is  cylindrical. 

What  is  attached  to  the  trochan- 
ter minor  ?  —  The  iliacus  intemus 
and  psoas  muscles. 

Where  is  the  linea  aspera  ?  —  It 
IB  the  rough  prominent  line  pass- 
ing along  the  posterior  part  of  the  os  femoris.' 

Wliat  muscles  are  attached  to  the  linea  aspera  ? — At  its  commence- 
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ment  the  gluteus  maximus  is  inserted,  at  its  middle  the  triceps  is  in* 
sertedy  and  the  short  head  of  the  biceps  arises. 

What  are  the  peculiarities  of  the  two  ridges  which  pass  externally 
and  internally  from  the  linea  aspera  ? — To  the  outer  ridge  the  vastus 
externus  is  attached,  and  to  the  inner  ridge  the  vastus  intemus  and 
the  aponeurosis  of  the  great  head  of  the  triceps  is  attached^  and  over 
the  iuternal  ridge  the  femoral  vessels  pass. 

Wliat  is  inserted  into  the  tuberosity  which  terminates  the  inner 
^ridge  of  the  linea  aspera  ? — ^The  tendon  of  the  great  head  of  the  triceps. 

What  is  the  situation  and  direction  of  the  canal  of  the  medullary 
artery  ?  —  About  the  middle  of  the  linea  aspera,  and  slants  upwards. 

W  hat  is  the  form  of  the  lower  extremity  of  the  os  femoris  ?  —  It 
is  broad  and  thick ;  formed  by  two  large  protuberances  projecting 
downward  and  backward. 

W^hat  are  the  names  of  these  protuberances  ?  —  The  condyles  of  the 
OS  femoris. 

How  would  you  distinguish  the  inner  from  the  outer  condyle  ? — ^The 
inner  one  projects'  most  inferiorly  and  posteriorly,  while  the  outer  one  • 
projects  anteriorly. 

What  is  situated  between  the  two  condyles  posteriorly?  —  A  deep 
notch.'o  11 

What  is  transmitted  through  this  notch  ?  —  The  vessels  from  the 
thigh. 

What  ligaments  are  attached  to  the  inner  side  of  this  notch  ? — The 
crucial  ligaments. 

Where  is  the  pulley  of  the  os  femoris  situated?  —  The  junction  of 
the  condyles  anteriorly  forms  a  pulley-like  surface  on  which  the  pa- 
tella rests.  ' 

What  are  attached  to  the  small  tuberosities  immediately  above  the 
back  of  the  condyles  ?  —  The  heads  of  the  gastrocnemius.' 

What  is  the  structure  of  the  os  femoris?  —  Its  structure  resembles 
that  of  other  long  bones. 

OF  THE  LEG. 

Of  what  bones  does  the  leg  consist  ?  —  It  consists  of  three  bones ; 
namely,  the  tibia,  fibula,  and  patella. 

TIBIA. 

How  is  the  tibia  (Fig.  30.)  situated  ? —  It  is  placed  on  the  inner  side 
of  the  leg. 

What  is  its  general  form? — ^Its  circumference  is  irregularly  trian- 
gular ;  and  larger  above  than  below. 

How  is  it  divided  ?  —  Into  a  body,  an  upper  and  lower  extremity. 

What  is  peculiar  to  the  head  of  this  bone  ?  —  It  is  thick  and  ex- 
panded, and  has  two  broad  articular  surfeces,  the  one  external,  and  the 
other  internal ;  the  internal  one  is  oblong  and  depressed,  and  the  ex- 
ternal one  rounder. 
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Whski  are  attached  to  the  taberosities  at  the  head  of  the  bone  ?  — 
To  the  tuberosity^  between   the  superior  articular 
surfaces  the  cervical  ligaments  are  fastened,  and  to        Fig.  31. 
the  tuberosity'  behind  the  inner  part  of  the  head  of  > 

the  tibia  the  semimembranous  muscle  is  attached,  and 
to  the  tuberosity  behind  the  outer  part  of  the  head 
of  the  tibia,  the  head  of  the  fibula  articulates. '^  To 
the  tuberosity  on  the  fore  part  of  the  bone,  the  liga- 
ment of  the  patella  is  fixed.^ 

What  is  the  form  of  the  body'  of  the  tibia?  — It 
presents  three  distinct  surfaces  and  edges. 

What  is  the  structure  of  the  tibia  ?  —  Like  the 
other  long  bones. 

What  is  attached  to  the  inner  edge  of  the  tibia  ?— 
The  interosseous  ligament. 

.     What  is  the  situation  and  direction  of  the  canal      ~  \  I    ( 
of  the  medullary  artery  ?  —  It  is  situated  somewhat 
above  the  middle  of  the  posterior  side  of  the  bone, 
and  slants  downward. 

What  is  the  form  of  the  lower  part  of  the  tibia  ?— 
It  is  much  smaller  than  the  upper  part. 

What  is  the  use  of  the  notch  on  the  outside  of  the 
lower  end  of  the  tibia? — It  is  a  longitudinal  depres- 
sion for  the  end  of  the  fibula. 

What  is  the  name  and  use  of  the  process  on  the 
inside  of  the  lower  end  of  the  tibia? — ^It  is  called  its 
malleolous  intemus,  and  gives  attachment  to  a  strong 
ligament.' 

How  is  the  trochlea  which  receives  the  astragalus  formed  ? — ^By  the 
lower  end  of  the  tibia  and  its  malleolous  internus^  together  with  the 
lower  end  of  the  fibula  or  malleolous  externus.'^ 

What  are  the  connexions  of  the  tibia  ?  —  It  is  joined  superiorly  to 
the  OS  femoris  and  patella:  latterly  to  the  fibula,  both  above  and 
below ;  and  inferiorly  to  the  astragalus. 


FIBULA. 

What  is  the  situation  of  the  fibula? — On  the  outside  of  the  leg.* 

What  is  its  form  ?  —  Long,  slender,  and  triangular. 

IIow  is  it  divided  ?  —  Into  a  body;  and  an  upper  and  lower  extre 
mity. 

What  is  the  form  of  the  two  ends  of  the  bone  ? — The  upper  end  is 
obliquely  flattened,  and  has  a  small  articular  plane  internally,  and  ex- 
ternally there  is  a  small  tuberosity ;  the  lower  end  is  broader,  flattei, 
and  more  oblong  than  the  superior  one. 

What  are  attached  to  the  two  ends?  —  To  the  upper  end,  into  the 
tuberosity,  the  tendons  of  the  biceps  is  inserted  and  the  external  late- 
6* 
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ral  ligament,  and  it  is  also  articulated  to  the  tibia.  To  the  inferioi 
extremity  of  the  bone,  ligaments  are  attached  to  strengthen  its  attach* 
ment  with  the  astragalus,  &c. 

To  what  part  of  the  body  of  the  fibula  is  the  interosseus  ligament 
fixed  ? — To  the  inner  side. 

What  is  the  situation  and  direction  of  the  canal  of  the  medullary 
artery  of  this  bone  ?  —  It  is  placed  about  the  middle  of  the  posterioi 
side  of  the  bone,  and  slants  downwards. 

What  are  the  connexions  of  this  bone?  —  It  is  connected  laterally 
to  the  tibia,  both  above  and  below,  and  inferioriy  to  the  astragalus. 


PATBLLA. 

Fig.  82.  What  is  the  situation  of  the  patella  ?  (Fig.  32.)— » 

It  is  situated  directly  above  the  anterior  tuberosity 
of  the  tibia. 

What  is  its  general  form  ? — Oval  and  thick. 
How  is  it  divided  ? — Into  a  basis,  an  apex,"  and 
two  sides. 

What  are  attached  to  the  patella  ?  —  Superiorly 
the  conjoined  tendons  of  the  vasti,  rectus  femoris, 
and  cruralis  are  fastened,  and  below  the  ligament 
of  the  patella.' 
Fig.  83.  What  is  the  appearance  of  its  inner  or  poste- 

rior side  ? — It  is  somewhat  concave,  and  divided 
into  two  by  a  middle  ridge.*  * 

Which  of  its  depressions  is  the  deeper  ? — The 
more  external  one. 

What  is  the  structure  of  this  bone  ? — ^It  is  of 
a  spongy  structure. 

What  are  its  connexions?  —  It  is  connected 
to  the  anterior  tuberosity  of  the  tibia  by  a  strong 
ligament,  and  is  articulated  with  the  pulley  and 
condyles  of  the  femur. 

OF  THE  FOOT. 

How  are  the  bones  of  the  foot  divided  ?  ('Fig. 
33.)  —  Into  three  classes ;  namely,  those  ot  the 
tarsus,  metatarsus,  and  toes,  or  phalanges. 

TABSUB. 

What  is  the  situation  of  the  tarsus? — At  the 
posterior  part  of  the  foot. 

Of  what  bones  does  the  tarsus  consist  ?  —  It 
consists  of  seven  bones :  namely,  the  astragalus;* 
OS  calcis ;'  os  scaphoides ;  *  os  cuboides ;  ■  and  the  three  ossa  cunci- 
forma,  viz. :  the  internum,*  medium,*  and  externum.' 
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WUcli  is  ihe  superior  bone  of  tlie  tarsus  ? — ^The  astragalnS;  which; 
with  the  bones  of  the  leg,  forms  the  ankle  joint. 

Describe  the  astragalus. — It  is  very  irregular;  it  has  a  body  or  pos- 
terior portion ;  an  anterior  portion  or  apophysis  f  the  superior  por- 
tion resembles  a  pulley;  the  inferior  sur&ce  has  two  articular  £arcets 
divided  by  a  groove. 

With  what  does  this  bone  articulate? — With  the  os  calcis,  the  os 
naviculare,  and  with  the  tibia  and  fibula^ 

What  is  the  situation  of  the  os  calcis  ? — It  is  placed  at  the  poste- 
rior and  inferior  part  of  ihe  tarsus,  and  forms  the  heel. 

What  is  the  appearance  of  the  os  calcis  ? — It  is  irregularly  oblong. 
The  superior  sur&ce  is  divided  by  a  groove,  posteriorly  it  is  broad, 
convex,  and  rough ;  on  its  lower  surface  it  is  narrow  and  rough ;  an- 
teriorly it  has  a  concave  articular  sur&ce,  and  on  the  inner  side  it  is 
concave. 

What  is  attached  to  its  rough  portion  at  its  posterior  end  ?  —  The 
tendo  Achilles. 

What  is  attached  to  its  anterior  side  ? — The  os  cuboides. 

What  is  the  situation  of  the  os  scaphoides  ?  —  It  is  placed  imme- 
diately before  the  astragalus. 

What  is  its  form f — It  somewhat  resembles  a  small  boat;  and  has 
an  anterior  and  a  posterior  cartilaginous  sur&ce,  an  oval  circumfe- 
rence, and  an  inferior  tuberosity. 

What  are  attached  to  its  various  surfaces? — To  the  inferior  con- 
cave side  the  head  of  the  astragalus  is  fixed ;  to  the  anterior  convex 
side  the  three  ossa  cuneiformia  are  attached ;  and  to  the  tuberosity  is 
fixed  a  portion  of  the  tendons  of  the  abductor  poUicis  and  tibialis 
anticus  muscles. 

What  is  the  situation  of  the  os  cuboides? — It  is  situated  before 
the  OS  calcis  on  the  outside  of  the  os  naviculare. 

Describe  it. — It  has  six  irregular  sides,  the  inferior  one  is  rough 
and  has  a  well  marked  groove  upon  it :  the  posterior  and  anterior 
Burfaees  are  articular;  the  inner  side  has  a  round  cartilaginous  sur- 
fi&ce,  and  the  remainder  is  rough ;  the  outside  is  irregular^  short,  and 
narrow,  and  the  upper  side  is  flat  and  rough. 

What  are  the  articulations  of  this  bone?  —  Anteriorly  to  the  os 
calcis,  to  the  fourth  and  fifth  metatarsal  bones,  and  to  the  os  cuneiforme 
externum  by  the  hiner  side,  and  to  the  cartilaginous  surface,  the  os 
cuneiforme  externum  is  attached. 

What  is  the  situation  of  the  ossa  cuneiformia?-— Before  the  os 
scaphoides,  and  internal  to  the  os  cuboides. 

What  is  the  rehitive  siae  of  the  ossa  cuneiformia? -.-The  internal 
is  the  largest,  and  the  external  is  the  least. 

How  are  they  divided? — Each  cuneiforme  bone  has  a  base  supe- 
riorly, an  apex  inferiorly,  and  a  posterior,  an  anterior,' an  external, 
and  an  internal  side. 

What  is  the  form  of  the  os  cuneiforme  internus? — It  somewhat 
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re^eiubles  a  wedge  contorted  and  bent,  and  has  it  base  tii]i;Led  down* 
ward. 

What  is  the  form  of  the  os  cuneiforme  medium? — It  more  resem* 
bles  a  wedge,  and  has  its  base  turned  upward. 

What  is  the  form  of  the  os  cuneiforme  externum  f — It  also  resem- 
bles a  wedge^  and  has  its  base  turned  upward. 

METATARSUS. 

What  is  the  situation  of  the  metatarsus? — At  the  middle  part  of 
^e  foot. 

Of  how  many  bones  does  the  metatarsus  consist?—- Of  five  bones;' 
one  supporting  each  toe. 

What  is  the  form  of  the  metatarsal  bones,  and  how  may  they  be 
divided? — They  are  long  and  slender,  and  flattened  on  each  side^ 
and  are  divided  into  a  body,  basis,  and  head. 

Describe  them.— The  bases  are  wedged-shape ;  their  bodies  are 
long,  slender,  and  flattened^  and  the  heads  are  convex  and  smooth^ 
and  flattened  laterally. 

Which  is  the  largest  of  the  metatarsal  bones  ? — The  first  one. 

W^hat  is  peculiar  to  the  fifth  metatarsal  bone? — It  is  diBtinguishod 
by  a  rough  projection  from  its  base,  to  which  is  attached  the  peroneus 
brevis  muscle. 

W^hat  are  the  connexions  of  the  metatarsal  bones? — They  are 
joined  to  the  tarsus,  and  to  each  other  posteriorly^  and  to  the  first 
phalanges  of  the  toes  anteriorly. 

07    THS    TOES. 

What  is  the  number  of  the  bones  of  the  toes? — The  lore  toes  are 
formed  by  fourteen  bones;  three  belonging  to  each  of  the  four 
lesser  ^  "  "  toes,  and  two  to  the  great  toe.^°  " 

How  are  they  arranged?— They  are  arranged  precisely  as  the 
fingers. 

What  is  the  form  of  the  first  bone  of  the  great  toe  ?—-  It  somewhat 
resembles  the  second  bone  of  the  thumb.  Its  base  is  considerably 
hollow,  and  its  head  resembles  a  pulley. 

What  is  the  form  of  the  second  bone  of  the  great  toe  ? — It  resem- 
bles the  last  of  the  thumb,  but  is  much  larger,  and  its  anterior  edges 
more  unequal. 

What  is  the  form  of  the  first  bones  of  the  other  toes? — The  first 
bones  of  the  other  toes  are  the  largest,  but  are  shorter,  narrower,  and 
more  convex  than  those  of  the  fingers. 

What  is  the  form  of  the  second  bones  of  the  toes  7 — They  are  very 
short,  and  almost  of  the  same  oblong  form. 

What  is  the  form  of  the  third  bones  of  the  toes? — They  nearly 
"^lo  those  of  the  fingers. 
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What  is  thii  form  and  sitoation  of  the  sesamoid  bones  ?  —  They 
are  small  oval  bones^  chiefly  found  nnder.  the  first  joint  of  the  great 
toe. 

OF  ARTICULATIONS  IN  GENERAL. 

What  are  the  articulations  of  bones?  —  The  connexion  of  bones 
with  each  other  are  called  articulations,  and  are  divided  into  three 


What  are  the  general  classes  of  articulations?  —  Symphysis,  synar- 
throsis, and  diarthrosis. 

What  is  symphysis  ?  —  Symphysis  expresses  the  substance  connect- 
ing bones,  ainphiarthrosis. 

What  is  synarthrosis  ?  —  The  immovable  connexion  of  bones,  su- 
tura,  harroonia,  schyndylesis,  gomphosis. 

Wliat  is  diarthrosis  ?  —  The  movable  connexion  of  bones,  arthroida, 
ginglymus,  enarthrodia. 

OF  OARTILxiGES. 

What  arc  cartilages?  —  White,  elastic,  smooth,  and  compact  sub- 
stances ;  in  density  next  to  bone,  chemically  consisting  of  gelatine, 
water  and  phosphate  of  lime.  The  gelatine  is  dissolved  by  boiling, 
they  resist  putrefaction  longer  than  any  other  structure  excepting 
bone.    Cells  are  distinguished  in  them  by  the  microscope. 

How  many  kinds  of  cartilages  are  they?  —  Four  kinds,  viz.,  1st, 
diarthroidal,  or  those  covering  the  heads  of  bones  and  forming  joints; 
2d,  synarthroidal,  or  those  placed  between  bones,  ajs  in  the  pubis, 
and  Arming  a  union  of  parts;  3,  interarticular,  or  those  in  some 
joints  between  bones,  as  in  the  joint  of  the  lower  jaw,  to  prevent  too 
great  friction,  &c. ;  4th,  those  which  supply  the  place  of  bono,  as  in 
the  laiynx,  trachea,  and  parts  of  the  chest. 

What  is  the  perichondrium  ?  -^  The  membrane  which  invests  all 
the  cartilages  with  the  exception  of  the  articular  ones,  and  is  fibrous 
in  structure. 

Have  cartilages  canals  or  cells  in  them,  as  bones? — No. 

How  are  cartilages  divided  ?  —  Into  permanent  and  ossifie. 

Are  bloodvessels  and  nerves  conspicuous  in  cartilages  ?  —  No. 

Have  they  much  sensibility? — Not  in  their  healthy  state. 

in  what  parts  of  the  body  does  cartilage  supply  the  place  of  bone  ? 
—  In  the  nose,  larynx,  ends  of  the  ribs,  and  on  the  edges  of  the 
articular  cavities. 

Where  do  cartilages  perform  the  offices  of  cartilage  and  ligament  ? 
Between  the  yertebne  of  the  spine  and  the  bones  of  the  pelvis. 

LIGAMENTS  GENERALLY. 

What  are  the  ligaments  ? — Strong,  flexible  substances,  usually  con- 
necting those  bones  together,  which  form  movable  joints,  and  are 
composed  of  longitudinal  and  obliquely  transverse  fibres. 
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Have  they  blood-vessels  and  nerves  ?  —  Yes. 

Have  they  much  sensibiHty  ?  —  Not  in  their  healthy  state. 

How  many  kinds  of  ligaments  are  there?  —  There  are  two  kinds; 
Ist,  the  capsular;  2d^  the  connecting  ligamentS;  or  funicular  cord- 
like^  and  membranous,  or  riband-like  expansions. 

Describe  the  capsular  ligaments?  —  They  surround  joints  on  all 
sides,  and  form  sacs  to  retain  the  synovial  membrane,  and  form  a 
union  of  the  bones. 

What  are  connecting  ligaments  ? — ^They  are  firmer  and  more  fibrou 
than  the  capsular,  and  strengthen  the  union  of  bones,  as  in  the  case 
of  the  lateral,  crucial  and  round  ligaments,  &c. 

What  other  kinds  of  ligamentous  substances  are  there?  —  Some 
answering  the  purposes  of  bones,  others  strengthening  the  union  of 
bones,  not  moving  on  each  other ;  these  two  kinds  may  be  found  about 
the  pelvis.  A  third  kind  are  the  elastic  ligaments ;  they  exist  about 
the  vertebraB,  in  some  animals  they  are  very  common ;  of  this  nature 
is  the  ligamentum  nuchaa  in  the  necks  of  grazing  animals. 

What  lubricates  the  articulations  and  facilitates  their  motions  ?  — 
The  synovial  fluid  secreted  by  the  synovial  membrane  lining  the  cap- 
sular ligaments,  &c.,  and  also  small  fatty  substances  placed  in  the 
joints. 

LIGAMENTS    OP    THE  LOWER    JAW. 

What  is  the  structure  of  the  articulations  of  the  lower  jaw  ?  (Figs. 
34,  35,  36.)  —  It  is  formed  by  the  condyles  of  the  lower  jaw  and  the 
glenoid  cavities  of  the  temporal  bones,  a  thin  cartilage  covers  each 
surface,'  and  a  capsular  ligament  surrounds  each,  besides  four  lateral 

Fig.  84.  Fig.  85., 


ligaments,  we  have  interarticular  cartilages'  and  two  synovial  mem- 
branes/ *  the  one  being  reflected  between  the  glenoid  cavity  and  in- 
terarticular cartilage,  and  the  other  between  the  cartilage  and  con- 
dyle of  the  jaw.     (Fig.  36.) 

What  are  the  ligi^nents  of  the  lower  jaw?  —  Besides  the  capsular 
we  have  two  external  lateral  ligaments,^  the  one  rising  from  the  in- 
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Fig.  86. 


ferior  margin  of  the  root,  of  the  zygomatic  process  of  the  temporal 
bone,  and  from  the  anterior  side  of 
the  meatus  externus,  and  is  inserted 
into  the  neck  of  the  condyloid  pro- 
cess. The  other  arises  from  the  an- 
terior part  of  the  inferior  margin  of 
the  zygomatic  process  of  the  temporal 
bone,  and  is  inserted  into  the  neck 
in  advance  of  the  other.  The  inter- 
nal ligament  arises  from  the  extremity 
of  the  spinons  process  of  the  sphenoid 
bone,  and  from  the  processus  vaginalis 
'  of  the  temporal  bone,  and  is  inserted 
into  the  spine  bordering  the  posterior 
mental  foramen. '  The  stylo-maxillary 
Hgament*  arises  from  the  external  side  of  styloid  process,  and  b  in- 
serted into  the  posterior  margin  of  the  jaw  near  its  angle. 

LIGAMENTS    OF    THE    SPINE. 

What  are  the  ligaments  of  the  vertebrae  in  general?  —  For  the 
union  of  the  vertebrae  there  are  seven  kinds  of  ligaments ;  namely, 
the  common  anterior  ligament,  common  posterior,  crucial  or  interver- 
tebral, the  capsules  of  the  oblique  processes,  intertransverse,  flava, 
interspinous,  and  intervertebral  substance. 

What  is  the  intervertebral  substance  ?  —  The  substance  uniting  the 
bodies  of  the  true  vertebrae  together,  formed  of  intervertebral  matter 
of  concentric  lamellae  of  a  ligamentous  texture,  with  a  pulpy  substance 
in  the  centre. 

What  is  the  situation  of  the  common  anterior  ligament  of  the  ver- 
tebrae ? — It  arises  from  the  fore  part  of  the  first  vertebra,  and  covers  the 
anterior  part  of  the  whole  spinal  column  as  far  down  as  the  os  sacrum. 

What  is  the  situation  of  the  common  posterior  ligament?  —  It 
arises  from  the  anterior  part  of  the  foramen  magnum,  and  covers  the 
posterior  part  of  the  bodies  of  the  vertebrae  to  the  termination  of  the 
08  sacrum. 

Where  are  the  crucial  or  intervertebral  ligaments  ?  —  They  cross 
each  other  obliquely  from  the  edge  of  one  vertebra  to  that  of  another. 

Where  are  the  capsules  of  the  oblique  processes?  —  They  arise 
from  the  edge  of  one  oblique  process  and  surround  that  of  the  other 
which  is  contiguous. 

What  is  the  situation  of  the  intertransverse  ligaments  ?  —  They 
pass  between  the  transverse  processes  of  the  vertebrae. 

Where  are  the  ligamenta  flava?  —  They  connect  the  bony  arches 
of  the  vertebrae. 

Where  are  the  interspinous  ligaments  ?  —  They  connect  the  spinous 
processes  of  the  vertebrae. 

What  are  the  ligaments  peculiar  to  the  cervical  vertebrae  ?  —  The 
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ligamentum  nuchie  oommon  to  all  the  vertcbrsB  of  the  neck,  and 
arising  from  the  spine  of  the  occiput,  and  attached  to  the  spines  of  all 
the  cervical  vertebra).  The  transverse  ligament  passing  from  a  small 
tuberosity  behind  the  anterior  arch  of  the  atlas,  and  enclosing  the 
tooth-like  process  of  the  dentatus.  (Figs.  37^  38.) 

Fig.  87.  Kg.  88. 


Fig.  89. 


What  are  the  ligaments  from  the  first  vertebra  to  the  occiput  ?  — 
Those  of  the  anterior  and  posterior  arches  of  the  atlas  and  the  capsular 
ligaments  for  the  condyles. 

What  are  the  ligaments  of  the  second  vertebrae?  —  1st.  The  per* 
pendicular,  arising  from  the  tip  of  the  tooth-like  process,  and  inserted 
into  the  edge  of  the  foramen  magnum.^  2d.  The  lateral,  arising  from 
the  sides  of  the  processus  dentatus  and  inserted  into  the  occiput 
before  the  condyles,  and  also  into  the  atlas.' 

Where  is  th^  transverse  ligament  situated?* — Behind  the  pro- 
cessus dentatus,  and  divides  the  ring  of  the  atlas  into  two  unequal  parts. 
What  are  the  ligaments  between  the  ribs  and  the  vertebrae  ?  (Fig. 
39.)  — Between  each  rib  abd  vertebra 
proper,  we  have  the  anterior  ligament 
arising  from  the  margin  of  the  head  of 
the  rib  and  diverging  towards  the  spine, 
and  is  fastened  by  its  superior  fibres  to 
the  vertebra  above,  by  its  inferior  fibres 
to  the  vertebra  below,  and  by  its  middle 
fibres  to  the  intervertebral  substance; 
the  interartioular  ligament  passes  from 
the  ridge  on  the  head  of  the  rib  to  a 
line  in  the  intervertebral  substance. 
There  are  also  synovial  membranes  at 
this  junction.  The  tubercle  of  the  rib 
is  attached  by  a  capsular  ligament  to  the 
transverse  processes.  Also  by  the  in- 
ternal costo-transverse,^  passing  from  the 
lower  edge  of  the  transverse  process  and  inserted  in  the  edge  of  the 
neck  of  the  rib  below.  Also  by  the  external  costo-transverse*  between 
the  transverse  process,  and  contiguous  rib  and  by  the  middle  costo- 
transverse, directly  from  tninsvcrse  process  to  the  rib. 
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^  What  are  the  proper  ligameDts  of  the  sternum  ?  —  There  are  two ; 
▼ii.:  the  common  membrane  of  the  sternum;  and  the  ligaments  of  the 
xiphoid  cartilage. 

What  are  the  ligaments  of  the  pelvis?  rFig.  40.)  —  The  anterior 
and  posterior  coccygeal  ligaments;  the  ilio-lumhar  ligaments*  arising 
from  the  transverse  process  of  the 
last  lombar  vertebra,  and  from  its  ^' 

inferior  oblique  process,  and  in- 
serted into  the  crista  of  the  ilium 
at  its  back  part;  the  sacro-iliao 
junction  formed  by  the  corre- 
sponding Bur&ces  of  the  sacrum  ^ 
and  ilium,  incrosted  by  their  own 
cartilage;  the  sacro-spinous  liga- 
ment arising  from  the  posterior 
superior  spinous  process  of  the 
ilium,  and  inserted  into  the  third 
and  fourth  transverse  processes  of 
the  sacrum. 

What  IB  the  situation  of  Pou- 
part'a  ligament  f* — ^It  arises  from 
the  anterior  superior  spinous  pro- 
oeas  of  the  ilium,  and  is  inserted 
into  ih«  angle  of  the  pubis.  Some 
of  its  fibres  are  inserted  also  into 
the  pubis  before  it  reaches  the  angle. 

What  other  ligaments  are  there  ?  (Fig.  41.) — The  posterior  sacro- 
ischiatic,'  arisiiig  from  the 
posterior  inferior  spine  of 
the  ilium,  from  the  nuungin 
of  the  sacrum  and  from  &e 
ooeeyz,  and  pases  down  to 
be  inserted  mto  the  tuber- 
osity of  the  ischium;  the 
anterior  sacro-sciatio  liga- 
ment arises  from  ihe  sacrum 
and  cocojx,  and  is  inserted 
into  the  spine  of  the  is- 
chium'; and  the  obturator 
ligament,'  filling  the  obtura- 
tor foramen. 

What  are  the  articuk- 
tions  of  the  pubis?  —  Be- 
tween the  bodies  of  the 


Fig.  41. 


pobes,  thete  exista  a  junc- 
tion by  fibro-oartilaginous 
luatter.     There  is  ako  the  anterior  pubic  ligament,  consisting  of  in- 
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distinct  fibres  of  cartilage  passing  from  one  bone  to  tbe  other.  The 
&ub-pubio  ligament  passes  from  the  margin  of  the  ends  of  the  pubis 
of  the  one  side  to  a  corresponding  line  on  the  other,  &o. 


LIGAMENTS    OF    THE    UPPER    EXTBEMITT. 

What  is  the  sterno-clayicular  artictdation  F  (Fig.  42.)  —  The  two 
«.    ^  sur&ces  of  the  sternum  and  cla- 

vicle are  covered  with  cartilages 
and  the  joint  is  invested  with  a 
thick  fibrous  capsule.  We  have 
also  an  interclavicular  ligament' 
extending  from  one  clavicle  to 
the  other,  and  an  interarticular 
fibro-cartilage/  separating  the 
bones  from  each  other.  There 
are  two  synovial  capsules  in  this 
I  r  ^  joint^  one  on  each  side  of  the  in- 

terarticular cartilage. 

Of  what  does  the  oosto-clavi- 

cular  ligament  consist  ? — Of  short 

fasciculi  of  ligamentous  fibres,  called  the  rhomboid  ligament,*  arising 

from  the  upper  surface  of  the  cartilage  of  the  rib,  and  implanted  into 

the  roughness  on  the  inferior  face  of  the  clavicle  near  its  sternal  end. 

What  are  the  ligaments  connecting  the  clavicle  and  scapula  ?  (Fig. 

43.)  —  The  capsular,  the  conoid,  and 

the  trapezoid. 

What  is  the  situation  of  the  capsular 
ligament  ?^ — ^It  arises  around  the  sternal 
end  of  the  clavicle,  and  is  fixed  round 
the  articular  sur&ce  of  the  acromion. 

Where  is  the  conoid  ligament  ?' — The 
conoid  or  coraco-clavicular  ligament 
arises  pointed  from  the  root  of  the  cora- 
coid  process,  and  is  inserted  into  the  in- 
ferior side  of  the  clavicle. 

Describe  the  situation  of  the  trapezoid 
ligament.  —  It  differs  in  form  ft'om  the 
last,  but  has  nearly  the  same  origin  and 
insertion. 

What  are  the  ligaments  proper  t<^ 
the  scapula?  —  The  anterior  and  pos- 
terior. 
Describe  the    anterior.  *—  It   arises 
from  the  upper  edge  of  the  acromion,  and  is  inserted  into  that  of  the 
coraooid  process ;  it  is  also  called  the  coraco-acromial  ligament.' 
What  IS  the  situation  of  the  proper  posterior  or  coraooid  ligament  ?— 


Fig.  48. 
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Fig.  45. 


Il  arises  from  tbe  root  of  the  coracoid  process,  and  passes  ayer  the 
notch  to  the  superior  oosta  of  the  bone/ 

What  are  the  ligaments  connecting  the  scapula  and  humerus  f — ^The 
eapsular  and  the  upper  part  of  the  tendon  of  the  biceps  muscle.'' 

Describe  the  capsular  ligament,'  and  how  has  it  been  in  part  de- 
idgnated.  —  It  arises  from  the  margin  of  the  glenoid  cavity,  and  is 
unerted  round  the  neck  of  the  humerus  —  it  has  received  the  name 
ol  o(»raco-humeral'  where  the  fibres  are  thickest. 

What  is  the  situation  of  the  tendon  of  the  biceps  muscle?^ — It 
arises  from  the  upper  edge 
««  AA  ^£  ^^  glenoid  cavity,  passes 

through  the  joint,  and  being 
fixed  in  its  groove  by  a  strong 
sheath,  it  contributes  to 
strengthen  the  shoulder 
joint. 

Describe  the  glenoid  liga- 
ment. —  It  is  a  prismatic 
fibro-cartilaginous  ring,  giv- 
ing depth  to  the  glenoid 
cavity,  which  has  a  large 
synovial  membrane. 

What  are  the  ligaments 
proper  to  the  humerus  f-The 
external  and  internal  inter- 
muscular. 

Describe  the  external  in- 
termuscular ligament.  —  It 
arises  firom  the  external  con- 
dyle, and  is  inserted  into  the 
middle  of  the  outside  of  the 
bone. 

What  is  the  situation  of 
the  internal  intermuscular 
ligament?  —  It  arises  from 
the  internal  condyle,  and  is 
inserted  into  the  middle  of 
the  inside  of  the  bone. 

What  are  the  ligaments 
(Figs.  44,  46,  46,)  connect- 
ing the  humerus  to  the  ra- 
dius and  ulna  ?  —  The  cap- 
sular, and  the  external  and 
internal  lateral. 

What  is  the  situation  of 
the  capsolar  ligament  7  —  It  arises  round  the  trochlea  of  the  humerus, 
and  is  inserted  around  the  heads  of  the  radius  and  ulna. 
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Describe  the  external  lateral  ligament.' —  It  arises  from  the  exter- 
nal condyle  of  the  humeruS;  and  is  inserted  into  the  outside  of  the 
neck  of  the  radius. 

Where  is  the  internal  lateral  ligament  ?' —  It  arises  from  the  inter- 


Fig.  46. 


nal  condyle;  and  is  inserted  into  the  inner  side 
of  the  coronoid  process  of  the  ulna. 

What  are  the  ligaments  connecting  the  radius 
and  ulnaf  —  The  coronary^  the  oblique^  the  in- 
terosseous, and  the  sacciforme. 

Describe  the  coronary  ligament.' — It  arises 
from  the  ulna,  and  surrounds  the  head  of  the 
radius. 

Where  is  the  oblique  ligament  f^ — It  arises 
from  the  base  of  the  coronoid  process  of  the  ulna, 
and  is  inserted  into  the  tubercle  of  the  radius. 

What  is  the  situation  of  the  interosseous  liga- 
ment V —  It  is  attached  to  the  acute  edges  of 
these  bones,  turned  towards  each  other. 

Describe  the  situation  of  the  sacciforme  liga- 
ment.—It  unites  in  a  distinct  articulation  the 
lower  ends  of  the  radius  and  ulna. 
What  are  the  ligaments  from  the  radius  and  ulna  to  the  carpus  ? — 
Tlie  capsular,  the  external,  and  the  internal  lateral;  and  between  the 
end  of  the  ulna  and  the  os  nayiculare,  a  triangular,  interarticular  car- 
tilage is  placed. 

Describe  the  capsular  ligament.  —  It  arises  around  tho  lower  arti- 
cular surfaces  of  the  radius  and  ulna,  and  is  inserted  round  the  first 
three  bones  of  the  carpus. 

Where  is  the  external  lateral  ligament  ?  • —  It  arises  from  ihe  sty- 
loid process  of  the  radius,  and  is  inserted  into  the  outside  of  the  os 
Bcaphoides. 

What  is  the  situation  of  the  internal  lateral  ligament?' — It  arises 
from  the  styloid  process  of  the  ulna,  and  is  inserted  into  the  outside 
of  the  08  cuneiforme  and  the  os  unciforme. 

Whatare  the  ligiiments  of  the  carpus?  —  The  capsular,  the  trans- 
verse, the  posterior  annular,  and  the  vaginal. 

Describe  the  capsular  ligament.  —  It  surrounds  and  connects  all 
the  carpal  bones. 

What  is  the  situation  of  the  transverse?  —  It  passes  from  bone  to 
bone,  and  ties  them  together. 

Describe  the  posterior  annular  ligament — ^It  binds  down  the  tendons 
of  the  extensor  muscles  to  the  back  of  the  carpus. 

Where  is  the  anterior  annular  ?  —  It  arises  from  the  os  pisiforme, 
and  OS  unciforme,  and  is  inserted  into  the  trapezium,  and  under  it 
pass  the  flexor  tendons. 

Describe  the  vaginal  ligaments.  —  They  proceed  from  within  the 
anterior  annular,  and  sheath  the  flexor  tendons. 
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What  arc  the  ligaments  of  the  bases  of  the  metacarpal  bones  ?  — 
The  capsular,  the  lateral,  the  dorsal^  and  the  palmar. 

Describe  the  capsular  ligaments They  are  derived  from  that  of 

the  carpus^  which  includes  the  bases  of  these  bones. 

Where  are  the  lateral  ligaments  7 — They  are  situated  on  each  side 
of  the  articulations. 

Describe  the  dorsal  ligaments. — ^They  are  transverse  ligaments,  con- 
necting the  bases  of  these  bones,  on  the  back  of  the  hands. 

What  is  the  situation  of  the  palmar  ligaments  ?— -They  connect  the 
bases  of  the  metacarpal  bones  in  the  palm. 

What  are  the  ligaments  of  the  heads  of  the  metacarpal  bones  ?  — 
The  capsular,  lateral,  and  transverse. 

What  are  the  ligunents  of  the  joints  of  the  fingers  ? — There  are  at 
each  joint  capsular  and  lateral  ligaments. 


LIOAMENTB    OV    THE    LOWER    EXTREMITT. 

What  are  the  ligaments  connecting  the  os  innominatum  and  •  the 
femur?  (Figs.  47,48.) — There  are  three,  namely :  a  capsular,  a  round 
ligament  or  ligamentum  teres,  and  cotyloid. 


Fig.  47. 


Fig.  48. 


What  is  the  situation  of  the  capsular  ligament  ? — It  arises  from  the 
margin  of  the  acetabulum,  and  is  inserted  around  the  root  of  the  neck 
of  the  femur.  A  small  fasciculus  of  fibres,  called  ilco-femoral,"  strength- 
ens the  capsule. 

DcHcribii  the  round  ligament.  —  It  arises  from  the  small  depression 
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in  the  bead  of  the  femur,  and  is  inserted  into  the  middle  of  the  aoe< 
tabulum.'' 

Describe  the  cotyloid  ligament.'— It  tips  the  acetabulum,  increasing 
its  depth,  and  is  fibro-cartilaginous  in  structure. 

What  are  the  ligaments  which  connect  the  femur  with  the  tibia  and 
fibula? — The  capsular,  popliteal,  internal  lateral,  external  lateral|  an- 
terior crucial,  and  posterior  crucial. 

Describe  the  capsular  ligament.  —  It  passes  ftt>m  the  edges  of  iho 
articular  surface  of  the  femur  to  those  of  the  tibia,  being  attached  also 
to  the  patella ;  called  also  involucrum  generale. 

Where  is  the  popliteal  ligament  ?  (Figs.  49,  50.)  —  It  arises  from 
the  external  condyle  of  the  femur,  and,  passing  in  the  posterior  part 
of  the  capsule,  is  expanded  upon  the  internal  side  of  the  joint. 


Fig.  49. 


Fig.  60. 


What  is  the  situation  of  the  external  lateral  ligament  ?• — It  arises 
from  the  external  condyle,  and  is  inserted  into  the  head  of  the  fibula ; 
it  generally  divides  itself  into  two  portions. 

Describe  the  internal  lateral  ligament.* — It  arises  from  the  internal 
condyle,  and  is  inserted  into  the  inside  of  the  head  of  the  tibia. 

D&scribe  the  semi-lunar  cartilages.  —  They  are  two  rings  of  fibro- 
cartilage,  deepening  the  articulating  surfaces  of  the  tibia;  the  external^ 
is  smaller  and  rounder,  the  internal '  is  larger  and  semi-circular :  a 
transverse  band  connects  them  behind.*    (Fig.  51.) 

Where  is  the  posterior  crucial?' — It  arises  from  the  inside  of  the 
notch,  between  the  condyles  of  the  femur,  and  is  inserted  into  the 
posterior  part  of  the  rough  ridge  on  the  top  of  the  tibia. 

Describe  the  anterior  crucial.' — It  arises  from  the  outside  of  the 
notch,  between  the  condyles  of  the  femur,  and  is  inserted  into  the 
middle  of  the  ridge  on  the  top  of  the  tibia. 

What  are  the  peculiarities  of  the  synovial  membrane  of  this  joint? 
--It  is  the  largest,  with  folds  on  the  inner  part,  one  of  which  is  called 
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Itgamenfum  mncomm,^  passiDg  from  the  condyloid  notch  to  a  pie^ 
of  fat  in  front  of  the  tibia. 

What  arc  the  ligaments  connecting  the  tibia  Fig.  51. 

and  fibula? — The  anterior  superior,''  extending 
obliquely  from  the  head  of  the  fibula  to  the  in* 
temal  tuberosity  of  the  tibia,  strengthened  by 
the  tendon  of  the  biceps  flexor  cruris  ;  the  poste- 
rior sfuperior^  situated  like  the  former  poste- 
riorly ;  the  iiUerosseuSj^^  placed  between  the  two 
bones,  with  a  small  hole  m  the  top  for  the  ante- 
rior tibial  artery ;  and  the  transverse,  or  anterior 
inferior  and  posterior  inferior,    (Figs,  49,  50.) 

What  are  the  ligaments  of  the  patella? — ^The 
anterior  ligament  and  the  alar  ligaments. 

Describe  the  anterior  ligament.'* — It  arises 
from  the  inferior  point  of  the  patella,  and  is  in- 
serted into  the  anterior  tuberosity  of  the  tibia. 

Where  are  the  alar  ligaments?  —  They  pro- 
ceed on  each  side  from  the  inner  side  of  the  capsular,  and  are  inserted 
into  the  sides  of  the  patella. 

Where  are  the  transverse  ligaments  ? — They  connect  the  lower  end 
of  the  fibula  to  that  of  the  tibia,  anteriorly  and  posteriorly. 

What  are  the  ligaments  connecting  the  tibia  and  fibula  to  the  tarsus  ? 
(Figs.  62,  53.)  —  The  capsular,  the  deltoid,  and  the  anterior,  middle, 
and  posterior  ligaments  of  the  fibula. 


Fig.  62. 


Fig.  53. 


Describe  the  capsular  ligament.  —  It  surrounds  the  junction  of  the 
tibia  and  fibula  with  the  astragalus. 

Where  is  the  deltoid  ligament  ?  • — ^It  arises  from  the  internal  malle- 
olus, and  is  inserted  into  the  astragalus  and  naviculare. 

What  is  the  situation  of  the  anterior  ligament?* — It  arises  from 
the  external  malleolus,  and  is  inserted  into  the  outside  of  the  astra- 
galus. 

Where  is  the  middle  ligament?^ — It  arises  from  the  tip  of  the  ex- 
ternal malleolus,  add  is  inserted  into  the  outside  of  the  os  culcis. 
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Describe  tlie  posterior  ligament.' —  It  arises  from  the  back  part  of 
the  external  malleolus;  and  is  inserted  into  the  back  part  of  the  astra- 
galus. 

What  are  the  ligaments  of  the  tarsus?  —  The  capsular^  the  trans- 
verse, the  plantar,  and  a  ligament  at  the  internal  side  of  the  foot. 

What  is  the  office  of  the  capsular  ligament?  —  It  includes  all^he 
tarsal  and  the  heads  of  the  metatarsal  bones. 

What  is  the  use  of  the  transverse  ligaments  ?— They  pass  from  one 
to  another,  and  tie  the  individual  bones  together. 

Where  is  the  plantar  ligament  situated  ?  —  On  the  outer  side  of  the 
sole  of  the  foot. 

Where  is  the  internal  ligament  ?  —  It  passes  from  the  lower  part  of 
the  OS  calcis  to  the  lower  part  of  the  os  naviculare^  supporting  the  as- 
tragalus. 

What  are  the  ligaments  of  the  bases  of  the  metatarsal  bones  ? — ^The 
capsular^  the  lateral,  the  dorsal,  and  the  plantar. 

What  are  the  capsular  ligaments  derived  from  ?  -»  From  that  of  the 
tarsus,  which  includes  the  bases  of  these  bones. 

Where  are  the  lateral  ligaments  situated  ?  —  On  each  side  of  the 
articulations. 

Where  are  the  dorsal  ligaments  ?  —  They  are  transverse  ligaments 
connecting  these  bones  on  the  back  of  the  foot. 

What  is  the  use  of  the  plantar  ligament?  —  It  connects  the  meta- 
tarsal bones  in  the  sole  of  the  foot. 

What  are  the  ligaments  of  the  head  of  the  metatarsal  bones  ?  — 
The  capsular,  lateral,  and  transverse. 

What  are  the  ligaments  of  the  joints  of  the  toes  ?  —  The  capsular 
and  lateral. 

How  are  the  tendons  of  the  foot  and  toes  kept  in  their  situations  f 
—  Bj  ligamentous  bands. 

INTEGUMENTS  OF  THE  BODY. 

Of  what  do  the  integuments  of  the  body  consist  ?  —  Of  the  cellu- 
lar and  adipose  substances  and  the  derm. 

What  is  the  cellular  substance  ?  —  A  tissue  of  lamellae  and  fine  soft 
fibreS;  so  interwoven  as  to  produce  cells,  communicating  with  each 
other. 

Where  is  this  tissue  found  ?  —  All  over  the  body. 

Are  there  bloodvessels  in  it  ?  —  Yes ;  but  in  a  natural  state  very 
few  of  them  convey  red  blood. 

How  have  anatomists  divided  this  tissue  ?  —  Into  the  external,  or 
that  next  to  the  skin ;  and  the  internal,  or  that  which  dips  in  between 
vessels,  muscles,  &c. 

What  are  its  uses  ? — ^To  separate  organs,  and  by  its  elasticity  allows 
parts  to  move  smoothly,  the  one  upon  the  other. 

Is  there  not  a  peculiar  serosity  exhaled  from  the  cellular  tissue  ?  — 
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ADIPOSE    SUBSTANCE. 

Where  is  this  situated?'  (Fig.  55.)  —  It  is  closely  adherent  to  the 
skin,  and  in  the  condensed  cellular  suhstance  next  to  the  muscles  and 
between  the  interstices  of  muscles,  &o. 

What  parts  are  free  from  it  ?  —  The  eye-  ^^«-  ^^' 

lids,  interior  of  the   cranium^  the  nose, 
ears,  scrotum,  penis,  &o. 

What  is  its  structure  ?  —  It  is  a  yellow 
oleaginous  fluid,  contained  in  distinct  cells, 
haying  no  communication  with  each  other ; 
and  has  three  elements^  stearine,  marga- 
rine, and  elaine. 

What  is  its  use  ?  —  It  is  a  reservoir  of 
nourishment^  and  prevents  pressure. 


DERMA. 
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Descrihe  the  derma.  (Fig.  54.) — It  con- 
aists  of  the  skin,  its  sebaceous  glands, 
nails,  hairs,  and  sweat-glands,  which  are 
considered  appendages.  It  is  the  cover- 
ing of  the  body,  wrinkled  by  contraction 
of  the  muscles  and  joints  ;  angular  by  the 
contractility  of  the  skin,  and  spiral,  where 
the  skin  comes  in  contact  with  the  orifices 
going  to  the  internal  parts  of  the  body;  it 
gradually  is  converted  into  mucous  mem- 
brane. Its  surface  changes  by  exposure 
and  climate,  and  isr  connected  to  the  adja- 
cent parts  by  cellular  tissue.. 

How  is  the  skin  divided?  —  Into  cutis 
vera  and  the  cuticle.  The  cutis  vera*  is 
the  thicker  and  deeper,  white  and  semi- 
transparent.  Cellular  and  adipose  substance 
18  blended  inferiorly  with  it,  while  exter- 
nally we  have  the  papillae  tactus.* 

What  are  the  papillae  of  the  skin?  — 
Tbey  are  numerous  small  eminences  on  its 
external  sur&oe,  in  which  the  capillary 
filaments  of  the  cutaneous  nerves  terminate  in  radiated  pencils ;  they 
are  mest  prominent  on  the  palms  of  the  hands  and  soles  of  the  feet, 
and  on  the  fingers  and  toes. 

In  what  form  are  they  arranged  ?-~- In  double  rows,  which  are  re- 
gularly placed  as  parallel,  crooked,  waving,  or  spiral  lines;  on  the 
red  part  of  the  lips,  they  resemble  fine  hairs  or  villi. 
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Where  is  the  sense  of  touch  the  most  acate  ?  —  It  is  more  pariicn- 
larly  acute  at  the  ends  of  the  fingers. 

Where  are  the  sebaceous  glands  situated  ?  (Fig.  55.) — They  exist 

in  the  substance  of  the 
Fig.  65.  skin^  and  open  on  its  sur- 

face.^ 

Where  are  they  most 
conspicuous?  —  About 
the  nose,  cheeks,  ears, 
arm-pits,  groins,  and  ge- 
nitals. 

What  is  their  use  ? — 
They  secrete  an  unctu- 
ous fluid,  which  pro- 
tects the  skin  from  the 
effects  of  heat  and  fric- 
tion. 

What  are  the  other 
openings  in   the  cutis? 

—  They  are  for  the 
hairs,'  and  others  very 
minute  are  called  pores, 
which  are  the  termina- 
tions of  tlie  ezhalont 
vessels. 

What  is  the  cuticle?' 

—  It  is  a  delicate  trans- 
parent membrane,  covering  the  rete  muoosmn  and  cutis  vera;  it  is 
thickest  in  the  palms  of  the  hands  and  soles  of  the  feet;  it  dips  in 
betwixt  every  minute  fold  of  the  cutis  vera,  and  into  every  aperture 
on  its  surface. 

What  is  its  structure  ?  —  It  does  not  appear  to  be  organized,  nor 
does  it  possess  any  sensibility. 

What  was  formerly  called  rete  mttcosum  ?  —  The  cuticle  being  in 
laminse,  the  inferior  of  which  was  called  by  this  name. 

What  are  the  sweat  glands?  —  They  are  situated  under  the  cutis 
vera  of  various  sizes,  and  pink  color  in  various  parts  of  the  body ; 
the  duct  when  magnified  is  seen  to  be  very  tortuous,  with  one  end  in 
the  gland  and  the  other  opening  on  the  skin.  The  duct  has  two 
portions,  the  dermic  and  epidermic,  the  former  terminating  in  a  fun 
nel-shaped  opening  between  the  papillae,  the  latter  commences  at  the 
inner  part  of  the  cuticle,  and  assumes  a  spiral  form.^ 

Of  what  are  the  nails  (Fig.  56,)  a  continuation?  —  They  are  con- 
sidered as  a  continuation  of  the  cuticle ;  they  appear  as  if  implanted 
under  a  fold  of  the  cutis  vera,  and  adhere  to  a  semilunar  doubling  of 
the  cuticle. 

What  is  their  structure  ?  —  They  resemble  horn. 
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How  are  tlie  nails  formed? — Thej  grow  from  the  surface  of  tbe 
true  skin,  on  which  they  lie,  and  their 
fibres  shoot  forward  from  their  roots.  Fig*  56. 

Where  are  the  bulbs  of  the  hair  situ- 
ated?— The  hairs  grow  from  roots, 
called  bulbs,  which  are  situated  in  the 
cutis  vera ;  they  are  small  pulpy  bodies, 
iurested  by  a  membrane."   (Fig.  65.) 

How  do  the  hairs  pass  from  the  cutis  ? 
— They  proceed  betwixt  the  papillae, 
and  pierce  the  cuticle. 

Describe  the  hair.  —  It  is  now  called 
a  rod,  with  a  large  number  of  scales 
orerlapping  each  other.** 


MYOLOGY. 


What  are  muscles  ?  —  They  arc  fleshy  bodies,  composed  of  bundles 
of  parallel  contractile  fibres,  with  tendinous  extremities,  and  each  one 
consists  of  a  head,  belly,  and  termination. 

How  are  muscles  divided  ? — ^Into  voluntary  and  involuntary. 

What  is  their  general  appearance  ?  —  They  are  of  a  red  color,  and 
softer  and  thicker  than  the  other  parts. 

What  connects  the  fibres  of  muscles  together  ?  —  Cellular  tissue. 

Have  muscles  many  blood-vessels  and  nerves  ?  —  Yes. 

Are  tendons  as  weU  organized  ?  *—  No. 

What  general  names  do  muscles  derive  from  the  arrangement  of 
their  fibres  7 — ^If  the  fibres  are  longitudinal  the  muscle  is  termed  sim- 
ple ;  if  they  diverge  from  a  tendinous  centre  they  are  termed  radi- 
ated ;  and  when  they  have  a  feathery  arrangement  upon  their  tendons 
they  are  called  penniform ;  several  of  these  united  are  called  complex 
penniform. 

Whence  are  the  particular  names  of  the  muscles  in  general  derived  ? 
—  They  geneially  derive  their  names  either  from  their  use  as  levatons 
or  depressors,  from  their  form  as  trapezius,  rhomboidius,  &c.,  or  from 
their  situation  as  occipito  frontalis,  pectoralis,  &c.,  or  from  their  points 
of  attaefament  as  sterno-costalis,  stemo-cleido-mastoidius,  &c. 

What  are  the  tendons  ? — They  are  generally  placed  at  the  extrend- 
ties  of  muscles,  and  are  of  a  silvery  hue,  firm,  compact,  and  incapable 
of  cootnction,  or  they  cover  the  muscles,  and  connect  the  muscular 
fibres  by  membranous  expansion. 

What  is  the  origb  and  insertion  of  a  muscle  ? — ^The  least  movable 
point  of  attachment  is  called  the  origin,  the  most  movable  the  inser- 
tion. 
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MUSCLES  OF  THE  HEAD  AND  NECK. 

What  is  the  origin,  insertion  and  use  of  the  occipito  frontalis  ?  >  «  • 
(Fig.  57.)  —  Origin:  two  external  thirds  of  superior  transverse  edge 
of  occipital  bone,  external  and  posterior  part  of  mastoid  process. 
Insertion  :  integuments  and  muscles  of  eyeorows.  Use :  to  pull  the 
skin  of  the  neck  and  head  back  and  forward,  and  to  throw  the  fore- 
head into  wrinkles,  and  elevate  the  supercilia. 

Of  the  compressor  naris?' — Origin:  canine  fossa  in  superior 
maxilla.  Insertion  :  into  its  fellow  of  opposite  side,  on  dorsum  of  nose, 
and  lower  part  of  the  os  nasi.  Use :  to  compress  and  dilate  the  nostrils 
Of  the  orbicularis  palpebrarum?^ — Origin :  internal  angular  process, 
OS  frontis,  and  upper  edge  of  tendo-occuli.  Insertion :  nasal  process 
of  superior  maxilla  and  inferior  edge  of  tendo-occuli.     Use :   by  the 

contraction  of  the  upper  and  lower 
^^'  ^'*  halves  of  the  muscle,  it  brings  the 

eyelids  together. 

Of  the  corrugator  supercilii  ? — 
Origin :  internal  angular  process  of 
OS  frontis.  Insertion  :  middle  of 
eyebrow.  Use :  to  draw  the  eye- 
brow and  skin  of  forehead  in  ver- 
tical wrinkles,  and  to  draw  them 
over  the  eye. 

Of  the  levator  labii  superioris  et 
al89  nasi?* — Origin:  first,  upper 
extremity  of  nasal  process  of  supe- 
rior maxilla ;  second,  edge  of  orbit. 
Insertion  :  alaa  nasi,  upper  lip,  and 
orbicularis  oris.  Use :  to  draw  the 
upper  lip  and  ala  nasi  upwards. 

Of  the  levator  anguli  oris?* — 
Origin :  anterior  part  of  the  supe- 
rior maxilla,  between  the  foramen 
infra-orbitarum  and  first  smaH  grinder.  Insertion :  into  comer  of 
mouth.     Use  :  to  raise  the  angle  of  the  mouth. 

Of  the  zygomaticus  minor  ?  '* —  Origin :  upper  part  of  malar  bone. 
Insertion  :  upper  lip,  near  commissure.     Use :  as  next  muscle. 

Of  the  zygomaticus  major?" — Origin :  lower  part  of  malar  bone, 
and  angle  of  the  mouth.  Use :  of  two  last  muscles,  to  draw  the  comer 
of  mouth  towards  the  cheek  bone. 

Of  the  depressor  labii  superioris  et  ake  nasi  ?  —  Origin :  alveoli  of 
canine  and  incisor  teeth.  Insertion  :  integuments  of  upper  lip,  and 
cartilage  of  septum  and  ala  nasi.  Use :  to  depress  the  upper  lip  and 
ala  nasi. 

Of  the  depressor  anguli  oris  ?  ** — Origin :  base  of  lower  jaw  on  the 
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side  of  chin.  Inflertion :  apex  inserted  into  corner  of  the  mouth. 
Use :  to  draw  the  comer  of  the  mouth  down. 

Of  the  depressor  labii  inferioris  ?  *' — Origin  :  from  base  of  lower  jaw 
on  side  of  chin.  Insertion :  into  whole  side  of  lower  lip.  Use :  to 
draw  the  lip  down. 

Of  the  leyator  menti  et  labia  inferioris?"  —  Origin:  alveoli  of 
incisor  teeth.     Insertion :  into  lower  lip.     Use :  elevates  the  lower  lip. 

Of  the  buccinator  ?  *• —  Origin :  from  root  of  coronoid  process  of 
lowBr  jaw,  back  part  of  upper  jaw,  and  roots  of  alveolar  processes  of 
upper  and  lower  jaw,  as  &r  as  dentes  bicuspides.  Insertion :  into 
comer  of  mouth,  and  contiguous  parts  of  upper  and  lower  lips.  Use : 
to  draw  the  comers  of  the  mouth  directly  back. 

Of  the  orbicularis  oris  ?' — It  surrounds  the  mouth.  Use :  to  anta- 
gonise the  other  muscles  of  the  mouth. 

•  Of  the  masseter?"*' — Origin  (anterior  portion)  :  superior  maxilla 
at  junction  of  malar  bone  and  inferior  edge  of  it.  Insertion  :  outer 
surface  of  angle  of  lowel  jaw.  Origin  (posterior  portion)  :  edge  of 
malar  bone  and  zygoma.  Insertion :  external  side  of  angle  and  ramus 
of  lower  jaw.  Use :  when  both  portions  act,  they  close  the  jaws,  when 
the  external  portion  draws  the  jaw  forward^  the  internal  alone  draws 
it  back.  p.    gg 

Of  the  pterygoideus  intemus  ?  • 
(Fig.  58.)  —  Origin  :  inner  side  of 
external  pterygoid  plate,  and  pterygoid 
process  of  palate  bone.  Insertion: 
inner  side  of  angle  of  jaw,  and  rough 
surface  below.     Use :  to  close  the  jaw. 

Of  the  temporalis  ?  —  Origin  :  all 
beneath  semi-circular  ridge  on  parietal 
bone,  temporal  fossa  and  fascia.  In- 
sertion: coronoid  process  of  inferior 
maxilla  to  last  molar  teeth.  Use  :  to 
pull  the  lower  jaw  directly  up. 

Of  the  pteiygoideus  extcraus  V ' —  Origin :  outer  side  of  external 
pterygoid  plate,  from  great  wing  of  sphenoid  bone  and  back  part  of 
tuberosity  of  superior  maxilla.  Insertion  :  anterior  and  internal  part 
of  neck,  of  lower  jaw  and  interarticular  cartilage.  Use :  when  the 
two  muscles  act  together  they  draw  the  jaw  forward,  but  if  alternately, 
th^ produce  a  grinding  motion. 

What  is  the  fascia  superficialis  colli  ?  —  A  layer  of  compact  cellular 
substance  (and  continuation  of  the  fascia  superficialis  abdominis),  be- 
tween the  skin  of  the  neck  and  its  superficial  muscles. 

What  is  the  origin,  insertion,  and  use  of  the  platysma  myoides  ?  — 
Origin :  cellular  membrane  covering  upper  part  of  deltoid  and  pecto- 
ral muscle,  and  also  from  the  clavicle.  Insertion :  into  the  chin,  fascia 
alongside  of  the  lower  jaw,  and  fascia  along  the  parotid  gland.  Use : 
to  elevate  the  skiu  of  the  neck. 
8 
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Of  the  sterzK>-cleido  mastoideHs?" — Origin:  upper  and  anterior 
part  of  the  first  bone  of  the  sternum"  and  sternal  end  of  clavicle.*' 
insertion;  upper  part  of  mastoid  process  and  external  third  of  superior 
transverse  ridge  of  occipital  bone.  Use :  to  draw  the  chin  towards  the 
sternum. 

Where  is  the  fascia  profunda  colli  situated  ?  —  When  the  origin  of 
the  sterno-cleido  mastoideus  is  turned  to  one  side,  this  fascia  is  seen 
beneath  the  superficial  fascia^  separated  from  it  by  cellular  adipose  mat- 
ter  [Horner's  Anatomy.] 

What  is  the  origin,  insertion,  and  use  of  the  stemo-hjoideus  ?'*— ^ 
Origin :  posterior  surface  of  the  first  bone  of  the  sternum,  cartilage  of 
first  rib,  sternal  end  of  clavicle  and  stemo-clavicular  capsule.  Inser- 
tion :  lower  border  of  the  body  of  the  os  hyoides.  Use :  to  draw  the  os 
hyoides  towards  the  sternum. 

Of  the  sterno-thyroideus ?'* — ^Origin:  posterior  surface  of  sternum 
and  cartilage  of  second  rib.  Insertion :  obliquely  into  the  side  of  thy« 
roid  cartilage.     Use :  to  draw  this  cartilage  to  the  sternum. 

Of  the  thyro-hyoideus  ?'* — Origin:  obliquely  from  side  of  thyroid 

cartilage.        Insertion : 
Fig.  69.  into  part  of  the  base 

and  neariy  all  the  cornu 
of  OS  hyoides.  Use :  to 
approximate  the  os  hy- 
oides and  thyroid  car- 
tilage. 

Of  the  omo-hyoide- 
us  ?  "  ** — Superior  costa 
of  scapula,  from  the 
ligament  covering  the 
notch  on  the  scapula, 
sometimes  from  coracoid 
process,  and  the  acromi- 
al end  of  clavicle.  In- 
sertion :  into  lower  bor- 
der of  OS  hyoides  at 
junction  of  body  and 
cornu.  Use:  to  draw 
the  OS  hyoides  down. 
Of  the  digaatricus  ?  *  • 
(Fig.  69.)— Origin  :  groove  in  temporal  bone  internal  to  mastoid  pro- 
cess. Insertion :  rough  depression  on  inner  side  of  base  of  jaw  close 
to  symphysis.  Use :  to  draw  the  os  hyoides  up  when  its  extremities 
are  fixed,  and  to  throw  the  head  back  and  open  the  mouth,  when  the 
lower  jaw  is  fixed  upon  a  body  of  same  height. 

Of  the  stylo-hyoideus  ?  *  *  —  Origin :  outer  side  of  styloid  process 
near  its  base.  Insertion :  cornu  and  body  of  the  os  hyoides  and  fiiscia 
connecting  digastric  tendon  to  this  bone.  Use :  to  draw  os  hyoides 
"-"  and  back. 
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-  Origin :  styloid  process  near  its  point  and 
Insertion :  side  of  tongue.     Use :  to  draw 


Of  the  fitylo-glossns  ?  •  - 
stylo  maxillary  ligament, 
the  tongue  back. 

Of  the  stylo-phaiyngeus ? '^ — Origin:  back  part  of  root  of  styloid 
process.  Insertion :  side  of  pharynx,  cornu  of  os  hyoides  and  thyroid 
cartilage.     Use :  to  draw  the  larynx  and  pharynx  up. 

Of  the  mylo-hyoideus?* — Ongin :  oblique  line  on  inner  surface  of 
side  of  lower  jaw.  Insertion  :  base  of  os  hyoides,  and  tendinous  line 
between  that  bone  and  chin.  Use :  to  draw  the  os  hyoides  up  and 
project  the  tongue. 

Of  the  genio-hyoidcus?' — Origin  :  inner  side  of  chin  above  the  di- 
gastric. Insertion :  base  of  os  hyoides.  Use :  to  draw  the  os  hyoides 
up  and  forward. 

Of  the  longus  colli?**'  (Fig.  60.) — Origin  :  bodies  of  three  supe- 
rior dorsal  and  four  inferior  cerrical  ycrtebrsa,  intervertebral  ligaments 
from  the  head  of  first  rib  and  anterior  j..     ^q^ 

tubercles  of  transverse  processes  of 
four  last  cervical  vertebrsB.  Inser- 
tion :  fore  part  of  bodies  of  all  the 
cervical  vertebrfe.  Use :  to  bend  the 
neck  forward  and  to  one  side. 

Of  the  rectus  capitis  anticus  ma- 
jor ? '  — Origin :  anterior  tubercles  of 
transverse  processes  of  four  last  cer- 
vical vertebrae.  Insertion:  into  the 
cuneiform  process  of  os  occipitis. 
Use :  to  bend  the  head  forward. 

Of  the  rectus  capitis  anticus  mi- 
nor ?  *  —  Origin :  transverse  process  of 
atlas.  Insertion:  condyloid  process 
of  OS  occipitis.  Use :  to  bend  the  head 
forward. 

Of  the  rectus  capitis  literalis  ?  ^ — 
Origin :  transverse  process  of  atlas.  In- 
serUon :  outside  of  condyle  of  occiput. 
Use :  to  pull  the  head  to  one  side. 

Of  the  scalenus  anticus?' — Origin:  transverse  processes  of  fourth, 
fifth,  and  sixth  cervical  vertebrae.  Insertion :  upper  surface  of  first  rib 
near  its  cartilage. 

Of  the  scalenus  medius?^  —  Origin  :  from  transverse  processes  of 
all  the  cervical  vertebrae.  Insertion :  upper  part  of  first  rib,  from 
middle  to  tubercle. 

Of  the  scalenus  posticus  ?  • —  Origin :  transverse  processes  of  fifth 
and  sixth  cervical  vertebrae.  Insertion :  upper  edge  of  second  rib, 
just  beyond  the  tubercle.  Use  of  these  three  inuscles :  to  elevate  the 
ribs  and  bend  the  neck  to  one  side. 
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MUSCLES  OF  THE  TRUNK. 

ON    FRONT    OF    THE    THORAX. 

What  is  the  origin,  insertion,  and  use  of  the  pectoralis  major? 
(Fig.  61.)  —  Origin :  sternal  half  of  the  clavicle,  anterior  surface  of 
sternum  and  cartilages  of  the  third,  fourth,  fifth,  and  sixth  true  ribs, 
and  from  the  aponeurosis  common  to  it  and  external  oblique.     Inscr- 
.  tion  :  anterior  edge  of  bicipital  groove  and  fascia  of  the  arm.     Use 
to  draw  the  arm  inwards  and  forwards^  and  to  depress  it  when  raised. 

Fig.  61. 


Of  the  pectoralis  minor?" — Origin :  external  surface  and  upper  edge 
of  the  third,  fourth,  and  fifth  ribs,  and  sometimes  from  the  second. 
Insertion,  inner  and  upper  surface  of  the  coracoid  process.  Use:  to 
draw  the  scapula  in  and  down. 

Of  the  subclavius?* — Cartilage  of  the  first  rib.  Insertion:  ex- 
ternal half  of  inferior  surface  of  the  clavicle.  Use :  draws  the  clavicle 
down. 

(.>f  the  serratus  magnus?*  —  Origin:  eight  or  nine  superior  ribs. 
Insertion  :  base  of  the  scapula.     Use :  to  dmw  the  scapula  forward. 
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Of  tlie  intercostalea?"  —  Origin:  eleven  external, from  the  inferior 
edge  of  each  rib,  commencing  at  the  transverse  processes  of  vertebrae. 
Insertion  :  external  lip  of  superior  edge  of  the  ribs  beneath  the  costal 
extremity  of  cartilage.  Origin:  eleven  internal,  from  the  sternum 
from  inner  lip  and  low^  edge  of  each  cartilage  and  rib  to  the  angle. 
Insertion :  inner  lip  of  superior  edge  of  cartilage,  and  rib  beneath. 
Use :  to  draw  the  ribs  together. 

Of  the  triangularis  sterni  ? — Origin  :  posterior  surface  and  edge  of 
lower  part  of  sternum  and  xiphoid  cartilage.  Insertion :  cartilages  of 
fourth,  fifth,  and  sixth  ribs.  Use :  to  depress  the  ribs,  and  diminish 
the  cavity  of  the  thorax. 


MUSCLES  AND  FASCI-ffil  OF  THE  ABDOMEN. 

What  and  where  is  the  fiiscia  superficialis  abdominis  situated  ?  — 
Condensed  cellular  substance  situated  between  the  skin  and  superficial 
muscles  of  the  abdomen,  and  extends  from  the  front  of  the  thighs  to 
the  thorax,  and  is  traversed  at  its  lower  part  by  the  arteria  ad  cutem 
aMominis* 

What  is  the  origin,  insertion,  and  use  of  the  obliquus  extemus?*' 
(Fig.  61,  supra.')  —  Origin :  from  the  eight  or  nine  inferior  ribs,  by 
muscular  and  fleshy  digitations.  Insertion :  in  the  ensiform  cartilage, 
linea  alba  pubis,  Poupart's  ligament,  and  two  anterior  thirds  of  the 
crest  of  the  ilium.  Its  use  is  to  bend  the  body,  compress  the  abdo- 
men, &o. 

Of  the  obliquus  intemus?" — Origin  :  from  the  fascia  lumborum, 
the  crest  of  the  ilium  and  external  third  of  Poupart's  ligament.  In- 
eertion :  in  the  cartilages  of  the  seven  inferior  ribs,  ensiform  cartilage, 
and  whole  length  of  the  linea  alba,  and  to  the  symphysis  and  upper 
edge  of  the  pubis  and  linea  innominata.     Use :  to  bend  the  body. 

Where  is  the  cremaster  muscle? — Origin:  internal  surface  of  ex- 
ternal third  of  Ponpart's  ligament  and  lower  edge  of  obliquus  in- 
tcrnus,  and  sometimes  from  the  tiansversalis.  Insertion:  into  the 
tunica  vaginalis,  testis,  and  scrotum.  Use :  to  form  an  envelope  for 
the  cord. 

What  is  the  origin,  insertion,  and  use  of  the  transversalis  ?  — 
Origin :  frY>m  the  fascia  lumborum,  crest  of  the  ilium,  iliac  third  of 
l^oupart's  ligament,  seven  lower  ribs.  Insertion  :  along  with  the  ob- 
liqnus  internus,  into  the  linea  alba,  upper  edge  of  pubis  and  linea 
innominata.     Use :  to  compress  the  abdomen. 

What  is  the  origin,  insertion,  and  use  of  the  rectus ?*"  —  Origin: 
upper  and  anterior  part  of  the  pubis.  Insertion :  into  the  ensiform 
cartilage  and  costo-xiphoid  ligament,  to  cartilage  of  sixth,  seventh, 
and  fifth  ribs,  traversed  by  tendinous  spaces  called  linea  transversa. 
Use :  to  depress  the  trunk,  or  to  elevate  the  pubis  and  compress  the 
abdomeft. 
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What  ia  the  origin,  insertioDy  and  use  of  the  pyramidalis  ? — On* 
gin :  pubis.  Insertion  :  into  the  linea  alba^half  way  to  the  umbilicus 
tjse :  to  assist  the  rectus. 


MUSCLES  OF  THE  UPPER  AND  POSTERIOE  PAEIETES 
OF  THE  ABDOMEN. 

Where  is  the  fascia  transyersalis  abdominis  situated  7  —  Immedi- 
ately behind  the  transyersalis  muscle,  between  it  and  the  peritoneum. 
What  renders  this  fascia  interesting  ?  —  The  feet  that  the  internal 
ahihminal  ring  is  falsely  said  to  exist  in  it ;  whereas  no  such  ring 
exists  in  nature,  but  as  the/a«cta  becomes  thin  when  it  passes  to  cover 
the  cord  of  the  testicle,  an  opening  is  easily  made  by  the  knife. 

Describe  the  diaphragm,  and  how  is  it  divided.  *-It  separates  the 
thorax  from  the  cavity  of  the  abdomen^  and  is  divided  into  the  greater 
and  lesser  muscles. 

What  is  the  origin  and  insertion  of  the  greater  muscles  ?  *  *'  (Fig. 
62.)  — Origin:  posterior  surfece  of  the  xiphoid  cartilage,  internal 

surface  of  cartilages  of 
Fig.  62.  last  true  and  all  the  false 

ribs,  from  external  liga 
mentum  urcuatum,^  and 
from  the  convex  edge  of 
the  true  ligament.  In- 
sertion: cordiform  ten- 
don. 

Of  the  lesser  muscle 
of  the  diaphragm  ?  "*— 
Origin :  right  cms,  from 
the  fore  part  of  the 
bodies  of  the  four  first 
lumbar  vertebrae.  In- 
sertion :  posterior  bor- 
der of  the  cordiform 
tendon. 

What  are  the  open- 
ings in  the  diaphragm, 
and  their  use?  —  One 
in  the  tendinous  centre,  ° 
ftyrnmcn  quafJratum,  transmitting  the  vena  cava  ascendens,  an  ellip- 
tical opening,'^ /oro wen  amphageumy  for  the  oesophagus  and  par  va- 
geum  nerves,  and  the  hiatus  aorticusy^^  through  which  passes  the  aorta, 
the  thoracic  duct,  the  azygos  vein,  and  splanchnic  nerve.  The  dia- 
phragm, as  a  whole,  diminishes  the  abdominal  cavity,  and  vice  versa, 
as  it  is  raised. 

What  is  the  origin,  insertion,  and  use  of  the  quadratus  lumborum  ?  " 
Origin :  posterior  fourth  of  spine  of  the  ilium  an^  ilio-lumbar  liga- 


ANATOMY.  91 

ment  Insertion :  into  the  extremity  of  transverse  processes  of  tlie 
four  first  lumbar  vertebne  and  last  dorsal,  and  also  from  the  posterior 
half  of  last  rib.     Use :  to  bend  the  trunk  to  one  side,  or  forward. 

Of  the  psoas  muscle?*^ — Origin:  from  the  sides  of  the  bodies 
of  the  lumbar  and  lower  dorsal  vertebne,  and  from  their  transverse  pro- 
cesses. Insertion :  into  the  cavity  of  the  pelvis,  back  part  of  the  lesser 
trochanter  of  ca  femans  and  ridge  below  it.     Use :  to  bend  the  loins. 

Of  the  iliacus  intemus?  — Origin:  transverse  process  of  the  last 
lumbar  vertebra,  from  three  anterior  fourths  of  crest  of  ilium,  ante- 
rior spinous  processes,  brim  of  acetabulum,  iliac  fossa  and  fascia.  In- 
sertion :  with  the  psoas  muscles  into  the  anterior  and  inner  sur&ce  of 
the  femur,  below  lesser  trochanter.     Use  :  to  bend  the  thigh. 

What  is  the  iascia  iliaca?  — The  tendinous  membrane  lying  upon 
the  iliacus  internus,  and  the  psoas  muscles,  and  externally  connected 
with  the  crista  of  the  ilium,  with  the  brim  of  the  pelvis  sinking  into 
the  cavity  of  the  pelvis;  it  is  continuous  with  the  aponeurosis  pelvica, 
and  is  inserted  into  the  edge  of  the  crural  arch,  and  becomes  continu- 
008  with  fascia  transversalis  abdominis. — [Homer's  Anatomy.] 

BfTSCLES  OF  THE  POSTERIOR  PART  OF  THE  TRUNK. 

What  is  the  origin,  insertion,  and  use  of  the  trapezius  f '  (Fig.  63.) 
— Origin  :  internal  third  of  superior  transverse  ridge  of  the  occipital 
bone,  ligamentum  nuofase,  spinous  process  of  last  cervical  and  the  dor- 
sal vertebrae.  Insertion  ;  external  third  of  clavicle  and  acromion  pro- 
cess, and  upper  edge  and  spine  of  scapula.  Use :  to  pull  the  scapula 
upward  and  backward,  or  backward  and  downward. 

Of  the  latissimus  dorsi?^ — Origin:  six  inferior  dorsal  spines,  by 
the  fascia  lambonraiy  back  of  sacrum,  posterior  third  of  the  crest  of 
the  ilium,  and  three  or  four  last  ribs.  Insertion :  inner  or  posterior 
edge  of  the  bicipital  groove.  Use :  to  move  the  arm  backward  and 
downward,  and  to  rotate  the  humerus. 

Of  theserratus  inferior  posticus ?** — Origin:  last  two  dorsal  and 
upper  two  lumbar  spines.  Insertion :  lower  edge  of  four  inferior  ribs, 
anterior  to  angles.  Use :  to  draw  the  ribs  down  and  antagonise  the 
di^uphragm  and  the  serratus  superior  posticus. 

Of  the  rhomboideus  minor?"  —  Origin:  from  lower  part  of  liga- 
mentum nuchffi  and  last  cervical  spinous  process.  Insertion :  base  of 
capula  opposite  to  and  above  the  spine. 

Of  the  rhomboideus  major?" — Origin:  firom  four  or  five  superior 
dorsal  spines.  Insertion :  base  of  scapula,  from  the  spine  to  inferior 
angle.     Use  of  both  of  these :  to  draw  the  scapula  up  and  back. 

Of  the  serratus  superior  posticus? — Origin:  ligamentum  nuchas, 
and  from  two  or  three  dorsal  spines.  Insertion :  second,  third,  and 
fourth  ribs,  external  to  angles.     Use :  to  draw  the  ribs  up. 

Of  the  levator  anguli  scapula)?'^— *  Origin:  posterior  tubercles 
and  transverse  processes  of  four  or  five  superior  cervical  vertebra). 
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Insertion :  base  of  scapula^  between  spine  and  snperior  angle.     Use  : 
draws  the  sciipula  up. 

Of  the  sphmiiLS  capitis  and  colli  ?  "  " — Origin :  from  the  spines  of 
the  five  inferior  cervical  and  four  superior  dorsal.  Insertion :  into 
tfio  mastoid  process  and  part  of  os  ocoipitis,  and  from  the  tiansyerse 

Fig.  «8. 


f  rooedses  of  two  superior  cervical  vertebrse.  Use :  to  draw  the  head 
and  neck  back. 

Of  the  saoro-lumbalis'  (Fig.  64,)  and  longissimus  dorsi?* — Origin : 
they  have  a  common  origin  from  the  back  of  the  pelvis,  lumbar 
vertebrse,  and  extend  to  the  top  of  the  thorax.  Insertion :  into  all 
the  ribs  near  their  angles,  into  all  the  dorsal  vertebrae,  and  into  the 
ribs  between  the  angles  and  tubercles.  Use :  to  keep  the  spine  erect 
and  draw  down  the  ribs. 

Of  the  spinalis  dorsi?* — Origin  :  two  superior  lumbar  and  thr»>e 
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Fig.  64. 


inferior  dorsal  spines.     Insertion :  nine  superior  dorsal  spines.     Use : 
to  keep  the  spine  erect. 

Of  the  musculi  accessorii? — Origin:  superior  edge  of  each  rib. 
Insertion :  tendons  of  sacro-lumbalis.  Use :  to  assist  the  sacro-lum- 
balls,  &c. 

Of  the  cervicalis  ascendens?' — Origin:  by  four  or  five  tondonSi 
from  Bs  many  superior  ribs  between  their 
tubercles  and  angles.  Insertion:  trans- 
verse processes  of  the  fourth,  fifth,  and 
sixth  cervical  vertebrse.  Use:  to  draw 
the  neok  back. 

Of  the  transversalis  c6rvicis?* — Ori- 
gin :  from  the  transverse  processes  of  five 
or  six  superior  dorsal  vertebrsB.  Inser- 
tion :  into  transverse  processes  of  the  three 
or  four  inferior  cervical  vertebras.  Use : 
to  draw  the  head  back. 

Of  the  trachelo  mastoideus  ?  ^ — Origin : 
from  transverse  processes  of  three  or  four 
superior  dorsal  vertebras,  and  as  many 
inferior  cervical.  Insertion:  inner  and 
back  part  of  mastoid  process.  Use :  to 
draw  the  head  back. 

Of  the  complexus?'  —  Origin:  trans- 
verse and  oblique  processes  of  three  or 
four  inferior  cervical,  and  five  or  six  su- 
perior dorsal  vertebras.  Insertion :  occi- 
pital bone  between  the  two  transverse 
ridges  close  to  its  fellow.  Use :  to  draw 
the  head  back. 

Of  the  semi-spinalis  colli  ?  "  —  Origin : 
^m  the  transverse  processes  of  the  six 
upper  vertebrae  of  the  back.  Insertion : 
into  the  sides  of  the  spinous  processes  of 
the  five  middle  cervical  vertebras.  Use : 
to  extend  the  neck  obliquely. 

Of  the  seminspinalis  dorsi  ?  * — Origin : 
by  five  or  six  tendons  from  the  transverse  processes  of  the  dorsal 
vertebras,  frt>m  five  to  eleven.     Insertion:  by  five  or  six  tendons,  . 
into  the  extremity  of  the  two  inferior  cervical  and  three  or  four 
superior  dorsal  vertebras.     Use :  to  draw  the  spine  obliquely  back. 

Of  the  multifidus  spinas  7  ** —  Origin :  the  first  arises  from  the  spine 
of  the  dentatus,  and  is  inserted  into  the  transverse  process  of  the 
third,  and  so  on  to  the  last,  which  arises  from  the  spine  of  the  last 
hunhur  vertebras,  and  is  inserted  into  the  &lse  transverse  process  of 
the  sacrum.     Use :  to  twist  the  spine  back  and  keep  it  erect. 

Of  the  rectus  capitis  posticus  major  ?  ^ — Origin :  spinous  process  of 
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the  second  yeriebrse.  Insertion :  inferior  transverse  occipital  ridge. 
Use :  to  turn  the  head  and  draw  it  back. 

Of  the  rectus  capitis  posticus  minor?  " — Origin :  posterior  part  of 
atlas.  Insertion :  occipital  bone  behind  the  foramen  magnum.  Use : 
to  draw  the  head  back. 

Of  the  obliquus  capitis  superior?"  —  Origin :  upper  part  of  trans- 
verse  process  of  atlas.  Insertion :  occipital  bone  between  its  transverse 
ridges  just  behind  the  mastoid  process.     Use :  to  draw  the  head  back 

Of  the  obliquus  capitis  inferior?^"  —  Origin:  spinous  process  of  se 
cond  vertebra.  Insertion :  extremity  of  transverse  process  of  atlas. 
Use :  to  rotate  the  first  vertebra  in  the  second. 

Of  the  intcrspiualis,  intertransvcrsarii  and  levatoree  costarum  ?  — 
They  are  described  by  name.  The  use  of  the  first,  to  draw  the  spi- 
nous processes  together,  and  keep  the  spine  erect.  The  second,  draw 
the  transverse  processes  together  and  bend  the  spine  laterally  3  the 
third;  elevate  the  ribs. 

FASCIA  ANB  MUSCLES  OF  THE  UPPER  EXTREMITY. 

Have  the  upper  extremities  a  fascia,  and  what  are  its  uses? — 
They  have  one  called  the  fascia  brachialis,  extending  from  the  shoulder 
to  the  hand,  sending  down  expansions  to  the  bones,  and  also  affording 
in  some  instances  partial  attachment  to  muscles,  &c. 

What  is  the  origin,  insertion,  and  use  of  the  deltoides?'  C^o*  ^j 
supra.)  —  Origin  :  lower  edge  of  spine  of  scapula,  anterior  edge  of 
acromion,  and  external  third  of  clavicle.  Insertion :  rough  surface 
on  outer  side  of  humerus.     Use :  to  raise  the  os  humeri. 

Of  the  supra-spinatus ? " — Origin:  all  above  the  spine  of  scapula 
and  fascia  covering  this  muscle.  Insertion :  upper  and  fore  part  of 
great  tuberosity  of  humerus.     Use  :  to  raise  the  arm  and  turn  it  out. 

Of  the  infra-spinatus  ?  " —  Origin :  inferior  surface  of  spine  of  sca- 
pula and  dorsum,  and  ^m  aponeurosis  of  this  muscle.  Use :  to  roll 
the  OS  humeri  outward  and  back. 

Of  the  tores  minor  ?  *• — Origin :  from  the  fossa  and  margin  of  infe- 
rior costa,  from  the  space  from  the  cervix  of  the  bone  to  within  an 
inch  of  its  angle.  Insertion :  inferior  depression  in  great  tuberosity 
of  humerus.  Use :  to  draw  the  os  humeri  down  and  back,  and  rotate 
it  outwards. 

Of  the  teres  major?* — Origin:  rough,  flat  surface  on  inferior 
angle  of  scapula,  below  infra-spinatus.  Insertion :  inner  edge  of  bi« 
cipital  groove.  Use :  to  roll  the  humerus  inwards^  and  draw  it  back 
and  down. 

Of  the  subscapularis  ?*  (Fig.  65.) — Origin  :  all  the  surfiice  and  cir- 
cumference of  sub-scapular  fossa.  Insertion  :  small  tubercle  of  hume- 
rus.    Use :  to  roll  the  bone  in,  and  draw  it  down. 

Of  the  biceps?^ — Origin  :  short  head,  from  coracoid  process;  long 
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Insertion :  back  part 
Fig.  66. 


head,  upper  part  of  glenoid  cavity  of  scapula, 
of  tubercle  of  radius.  Use :  to  flex  the  fore- 
arm. 

Of  the  coraco-brachialis?' — Origin:  point 
of  coracoid  process  and  tendon  of  short  head 
of  biceps.  Insertion :  internal  side  of  hume- 
rus, about  the  middle,  and  ridge  leading  to  in- 
ternal condyle.  Use :  to  draw  the  arm  up  and 
forward. 

Of  the  brachialis  intemus  ?  • — Origin :  centre 
of  humerus,  by  two  fleshy  slips  on  either  side 
of  insertion  of  deltoid  and  from  forepart  of 
bone  to  condyle.  Insertion :  coronoid  process 
of  ulna,  and  rough  surface  beneath  that  pro- 
cess. Use :  to  flex  the  forearm  and  strengthen 
the  elbow  joint. 

Of  the  tricepe  extensor  cubiti  ?  " —  Origin  : 
long  bead,  from  lower  part  of  neck  of  scapula 
and  anterior  portion  of  inferior  costa ;  second 
head,  below  insertion  of  teres  minor,  ridge  on 
outer  side  of  humerus  and  behind  the  ridge, 
intermuscular  ligament  and  external  condyle ; 
third  head,  below  insertion,  of  teres  major 
ridge  to  internal  condyle,  and  internal  inter- 
muscrdar  ligament.  Insertion :  olecranon  pro- 
cess of  ulna.     Use :  to  extend  the  forearm. 

Of  the  anconeus  ? — Origin :  external  condyle,  posterior  and  inferior 
part  of  the  humerus.  Insertion :  external  surface  of  olecranon,  and 
superior  fifth  of  posterior  surface  of  ulna.  Use :  to  extend  the  fore- 
arm. 

Of  the  pronator  radii  teres  ?*  (Figs.  66, 67.) — Origin :  anterior  part 
of  internal  condyle,  fascia  of  forearm,  and  intennuscular  septa  and 
coronoid  process  of  ulna.  Insertion  :  outer  and  back  part  of  radius 
about  the  centre.     Use :  to  roll  the  hand  in. 

Of  the  flexor  carpi-radialis?' — Origin:  inner  condyle  and  inter- 
nniscular  septa.  Insertion :  base  of  metacarpal  bone  of  index  finger. 
Use :  to  bend  the  hand  and  draw  it  to  the  radius. 

Of  the  palmaris  longus  ?  • —  Origin :  inner  condyle  and  fiuscia  of 
forearm.  Insertion :  near  root  of  thumb,  in  the  annular  ligament  and 
palmar  aponeurosis.  Use :  to  bend  the  hand,  and  to  make  tense  the 
palmar  aponeuroflifl. 

Of  the  flexor  carpi-ulnaris  ?' — Origin :  inner  condyle,  inner  side  of 
olecranon  prooess,  inner  edge  of  ulna  and  fascia  of  forearm.  Inser* 
lion :  pisiforme  bone,  and  base  of  fifth  metacarpal  bone.  Use :  to  bend 
the  hand,  and  draw  it  to  the  ulna. 

Of  the  flexor  digitorum  sublimus  perforatus?' — Origin :  inner  con- 
dyle and  lateral  li^unent,  condyloid  process,  and  radius  below  its  tu- 
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berclo.  Insertion  :  anterior  part  of  second  plialangcs.  Use ;  to  bend 
the  second  phalanges  on  the  first^  and  to  clench  the  hand  and  bend  ift 
on  the  forearm. 


Fig.  66. 


Rg.  67. 


Fig.  68. 


Of  the  flexor  digitonim  profundus  perforans  ?*  (Fig.  67.)  Origin  : 
three  superior  portions  of  anterior  surface  of  ulna,  internal  half 
of  interosseous  ligament,  and  from  radius  below  tubercle.  Inser- 
tion :  last  phalanx  of  each  finger.  Use :  to  bend  the  last  phalanges 
of  the  fingers,  and  maj  flex  the  arm  and  hand  like  the  preceding 
muscle. 

Of  the  flexor  longus  pollicis?' — Origin  :  fore  part  of  radius  below 
tubercle,  within  two  inches  of  carpus,  and  from  cbronoid  process. 
Insertion :  last  phalanx  of  thumb.  Use :  to  bend  the  last  joint  of 
thumb. 

Of  the  pronator  quadratus  ?• — Origin :  inferior  fifth  of  anterior  sur- 
face of  ulna.  Insertion :  anterior  part  of  inferior  fourth  of  radius. 
Use :  to  rotate  the  radius  inwards. 
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Of  ihe  supinator  radii  longos  ?*  (Fig.  68.) — Origin :  external  ridge 
of  humerus,  from  below  deltoid  to  within  two  inches  of  outer  condyle, 
and  from  intermuscular  ligament.  Insertion :  rough  surface  on  out- 
side of  radius,  near  styloid  process.     Use :  to  roll  the  radius  outwards. 

Of  the  extensor  carpi  radialis  longior  ?' — Origin :  ridge  of  humerus 
between  supinator  longus  and  external  condyle.  Insertion :  back  part 
of  carpal  end  of  metacarpal  bone  of  index  finger.  Use :  to  extend 
ihe  hand. 

Of  the  extensor  carpi  radialis  brevior?'  —  Origin:  inferior  and 
posterior  part  of  external  condyle  and  lateral  ligament.  Insertion  :  car- 
pal extremity  of  the  third  metacarpal  bone.    Use :  to  extend  the  hand. 

Of  the  extensor  carpi  ulnaris  ?  " — Origin :  external  condyle,  fascia, 
and  intermuscular  septa,  and  from  the  ulna.  Insertion :  carpal  end 
of  the  fifth  metacarpal  bone.     Use :  to  extend  the  hand. 

Of  the  extensor  digitorum  communis?' — Origin  :  external  condyle, 
fascia,  and  intermuscular  process,  and  from  the  ulna.  Insertion: 
phalanges  of  four  fingers.    Use :  to  extend  all  the  joints  of  the  fingers. 

Of  the  supinator  radii  brevis  ?  —  Origin :  external  condyle,  lateral 
and  coronary  ligaments,  ridge  on  outer  side  of  ulna.  Insertion : 
upper  third  of  external  and  anterior  surface  of  this  bone,  above  its 
tubercle  to  insertion  of  pronator  teres.    Use :  to  rotate  the  radius  out. 

Of  the  extensor  ossis  metacarpi  pollicis  manus  1  —  Origin  :  middle 
of  posterior  part  of  ulna  below  anconeus,  interosseous  ligament,  pos- 
terior surfiico  of  radius  below  supinator  radii  brevis.  Insertion :  os 
trapezium  and  metacarpal  bone  of  thumb.  Use :  to  extend  the  meta- 
carpal bone  of  thumb. 

Of  the  extensor  minor  pollicis  manus  1^  —  Origin :  back  of  ulna 
below  its  middle,  firom  interosseous  ligament  and  radius.  Insertion  : 
posterior  part  of  first  phalanx^  and  often  of  second.  Use :  to  extend 
the  first  phalanx. 

Of  the  extensor  major  pollicis  manus  ?  " — Origin :  posterior  surfiice 
of  ulna,  above  its  centre  and  interosseous  membrane.  Insertion :  pos- 
terior part  of  last  phalanx.     Use :  to  extend  the  phalanx. 

Of  the  indicator?  —  Origin:  middle  of  posterior  surface  of  ulna, 
and  interosseous  membrane.     Insertion :  second  and  third  phalanges. 

Of  the  palmaris  brevis  ?  —  Origin :  annular  ligament  and  palmar 
Ciscia.  Insertion :  integuments  on  inner  side  of  palm  of  hand.  Use : 
to  contract  the  skin  of  the  hand. 

Of  the  lumbricales?^  (Fig.  69.)  —  Origin:  outer  side  of  the  ten- 
dons of  the  flexor  profundus,  near  the  carpus  and  a  little  beyond 
the  annular  ligament.  Insertion:  middle  of  first  phalanx  into  the 
tendinous  expansion  covering  the  back  of  each  finger.  Use :  to  bend 
the  first  phalanges. 

Of  the  abductor  pollicis   manus?' — Origin:    anterior  part  of 
annular  ligament,  os  naviculare  and  trapezius.     Insertion:  outside 
of  base  of  first  phalanx  and  into  both  phalanges.    Use :  to  draw  the 
thumb  from  the  forefingers. 
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Of  tho  opponenB  pollicis?'  —  Origin:   annukr  ligament,  and  ob 

trapezium.  Insertion :  anterior 
extremity  of  metacarpal  bone  of 
thumb.  Use :  to  draw  the  meta- 
carpal bone  inwards. 

Of  the  flexor  brevis  pollicis 
manus  ?  *  • — Origin :  external  head 
from  inside  of  annular  ligament, 
and  the  trapezium  and  scaphoid 
bones.  Insertion:  external  sesa- 
moid bone  and  base  of  first  pha- 
lanx of  thumb.  Second  head : 
Origin :  from  os  magnum  and 
base  of  metacarpal  bone  of  mid- 
dle finger.  Insertion :  internal 
sesamoid  bone  and  base  of  first 
phalanx.  Use :  to  bend  the  first 
phalanx  of  the  thumb. 

Of  the  adductor  pollicis  ma- 
nus ?  •  —  Origin :  three-fourths  of 
anterior  sur&ce  of  third  meta- 
carpal bone.  Insertion:  inner 
side  of  root  of  first  phalanx  of  thumb.  Use :  to  pull  the  thumb 
towards  the  fingers. 

Of  the  abductor  indicis  manus  ?  —  Ori^n :  metacarpal  bones  of 
forefinger  and  half  of  that  of  the  thumb.  Insertion :  outer  side  of 
base  of  first  phalanx.     Use :  to  draw  the  forefinger  from  the  others. 

Of  the  abductor  minimi  digiti  manus  ?  "* — ^Origin :  annular  ligament 
and  OS  pisiforme.  Insertion :  ulna  side  of  first  phalanx.  Use :  to 
draw  the  little  finger  from  the  rest. 

Of  the  flexor  brevis  minimi  digiti  manus  ?  " — Origin :  annular  liga- 
ment and  OS  unciforme.  Insertion :  base  of  first  phalanx  of  little 
finger.     Use :  to  bend  the  little  finger. 

Of  the  abductor  metacarpi  minimi  digiti  ? — Origin :  internal  to  the 
last  and  overlapped  by  it.  Insertion  :  the  whole  metacarpal  bone  of 
this  finger.  Use:  to  bring  the  metacarpal  bone  of  little  finger  to 
wrist. 

Of  the  prior  indicis  ?  —  Origin,  from  base  and  side  of  the  first  digi- 
tal metacarpal  bone.  Insertion,  into  radial  side  of  first  phalanx. 
Use,  to  draw  the  forefinger  to  the  thumb. 

Of  the  posterior  indicis  ?  —  Origin,  fix>m  base  and  ulnar  side  of  the 
first  digital  metacarpal  bone.  Insertion,  in  ulnar  side  of  first  phalanx 
of  forefinger.     Use,  to  draw  the  forefinger  to  the  others. 

Of  the  prior  annularis  ? —  From  the  base  and  radial  side  of  meta- 
carpal bone  of  third  finger.  Insertion,  radial  side  of  first  phalanx  of 
third  finger.     Use,  to  draw  that  finger  towards  the  thumb. 

Of  the  interosseous  digiti  auricularis  ?  —  Origin,  radial  side  and 
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base  of  metacarpal  bone  of  little  finger.  Insertion :  into  radial  side  of 
first  phalanx  of  same  finger.    Use :  to  draw  the  little  finger  to  the  others. 

Of  the  prior  medii?  —  Origin:  opposite  root  and  sides  of  the  meta- 
carpal bones  of  the  fore  and  middle  fingers.  Insertion:  into  radial 
side  of  first  phalanx  of  middle  finger.  Use :  to  draw  the  middle  finger 
to  the  thumb. 

Of  the  posterior  medii?  —  Origin:  from  the  opposite  sides  and 
roots  of  the  metacarpal  bones  of  middle  and  ring  fingers.  Insertion : 
into  ulnar  side  of  first  phalanx  of  middle  finger.  Use:  to  draw  the 
middle  finger  towards  the  little  one. 

Of  the  posterior  annularis  ?  —  Origin :  from  opposite  aided  and 
roots  of  the  metacarpal  bones  of  ring  and  little  fingers.  Insertion : 
into  ulnar  side  of  first  phalanx  of  ring  finger.  Use :  to  draw  the  ring 
to  the  little  finger. 

FASCIA  AND  MUSCLES  OF  THE  INFERIOR  EXTREMITY. 


Fig.  70. 


What  are  the  various  divisions  of  the  fascia 
of  the  lower  extremities?  —  That  covering  the 
thigh  or  the  fascia  lata  femoris,  divided  into 
iliac  and  pubic^  an  involucrum  at  the  knee,  an 
annular  ligament  at  the  ankle,  and  ligamentum 
laciniatum  at  the  os  calcis.  That  covering  the 
leg  or  fascia  crural  is.  The  aponeurosis  dorsalis 
on  the  top  of  the  foot,  and  the  aponeurosis  plan- 
taris  on  the  sole  of  the  foot. 

What  is  the  origin,  insertion,  and  use  of  the 
tensor  vaginaa  femoris?*  (Fig.  70.) — Origin: 
anterior  superior  spinous  process  of  ilium.  In- 
sertion :  duplicature  of  fascia  lata  on  outside  of 
thigh.  Use :  to  rotate  the  foot  inward^  and  make 
tense  the  fascia. 

Of  the  sartorius  ?* —  Origin :  anterior  supe- 
rior spinous  process  of  ilium.  Insertion :  upper 
end  of  tibia.  Use :  to  bend  the  leg  and  draw  it 
obliquely  in. 

Of  the  rectus  femoris  ?• —  Origin  :  from  ante- 
rior inferior  spinous  process  of  ilium  and  from 
acetabulum.  Insertion :  upper  edge  of  patella. 
Use:  to  extend  the  leg. 

Of  the  vastus  extomus  ?^ — Origin  :  just  below 
the  trochanter  Inajor,  outer  edge  of  linea  aspcra^ . 
and  upper  half  of  line  running  to  external  con- 
dyle. Insertion:  external  edge  of  tendon  of 
rectus,  and  external  and  upper  part  of  patella. 
Use :  to  extend  the  leg. 

Of  the  vastus  intemus  ?'--  f)»^>T^ri^:  ju3t  en  u  [ 
level  with  trochanter  minor,  inner  edge  of  linea       ^       ^  ^       .      * 

titpora^  and  from  the  line  leading  to  iutr^-ndl  co'a^le.'    Inl3ei*t:on : 
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inner  edge  of  tendon  of  rectus^  and  edge  of  patella.     Use :  to  extend 
the  leg. 

Of  the  cniraaus  ?  —  Origin  :  anterior  and  external  part  of  femur, 
as  &r  as  linea  aspera.  Insertion :  posterior  face  of  tendoh  of  reetns, 
and  npper  surface  of  patella.     Use :  to  extend  the  leg. 

Of  the  gracilis ?** — Origin:  lower  half  of  symphysis  and  inner 
edge  of  descending  ramus  of  pubis.  Insertion :  superior  part  of  in- 
ternal surfaee  of  tibia.     Use :  to  flex  the  1^. 

Of  the  pectineus  ?  " —  Origin :  linea  innominata,  or  the  horizontal 
portion  of  pubis.  Insertion :  into  linea  aspera  below  the  trochanter 
minor.     Use :  to  draw  the  thigh  inward  and  forwards. 

Of  the  adductor  longus  ?  **  —  Origin :  anterior  surface  of  pubis  be- 
tween spine  and  symphysis.     Insertion :  middle  third  of  linea  aspera. 
Of  the  adductor  brevis  ?  —  Origin :  anterior  inferior  surface  of  pu- 
bis^ between  symphysis  and  thyroid  foramen.     Insertion:  superior 
third  of  internal  root  of  linea  aspera,  below  lesser 
trochanter. 

Of  the  adductor  magnus  ?  "—Origin :  anterior 
surface  of  descending  ramus  of  pubis,  ramus  of 
ischium,  and  external  border  of  tuberosity  of 
ischium.  Insertion :  rough  ridge,  leading  from 
great  trochanter  to  linea  aspera,  the  linea  aspera 
and  internal  condyle  of  femur.  Use :  the  com- 
bined use  of  these  three  muscles  is  to  draw  the 
thigh  inwards,  and  are  sometimes  called  the  tri- 
ceps adductor  femoris. 

Of  the  glutaeus  maximus  ? '  (Fig.  71.) — Origin : 
posterior  third  of  spine  of  ilium,  side  of  sacrum 
below  it,  side  of  os  coccygis,  and  lar^e  sacro- 
i  sciatic  ligament.  Insertion :  rough  edge  leading 
from  trochanter  to  linea  aspera,  upper  third  of 
linea  aspera,  and  fascia  lata.  Use:  to  draw  the 
thigh  back  and  keep  the  trunk  erect. 

Of  the  glutaeus  medius  ?  *  —  Origin :  all  the 
spine  of  ilium  except  posterior  part,  and  from 
dorsum  between  spine  and  semicircular  ridge, 
extending  from  anterior  superior  spine  to  sciatic 
notch,  and  from  lunated  edge  of  the  os  ilium, 
and  inner  part  of  fascia  femoris  which  covers  it. 
Insertion :  upper  and  outer  part  of  .great  trochan- 
ter.   Use :  to  draw  the  thigh  back  and  out. 

Of  the  glutaeus  minimus  ?*  (Fig.  72.) — Origin: 
inferior  semicircular   ridge   on   the   dorsum  of 
ilium,  rough  surface  between  it  and  edge  of  ace- 
^tjibtiiunk  •lO^rti^n  *  upper  and  anterior  part  of 
^  • :       jTiiaf  tro^ap^K  :\&e :  to  abduct  the  thigh  and 
rotate,ihe:limb  iowfirds,    .      ,    ^ 


ANATOMY. 


101 


Of  the  pyriformis  ?  • —  Origin :  anterior  surface  of  second^  third| 
»ud  fourth  divisions  of  sacrom,  and 
from  the  great  sciatic  ligament  and 
upper  and  back  part  of  ilium.  In- 
sertion :  upper  part  of  digital  fossa 
at  root  of  trochanter.  Use :  to  ro- 
tate the  limb  in. 

Of  the  gemini  ?  *  *■ —  Origin :  the 
apper  one  from  the  posterior  part 
01  the  root  of  the  spine  of  ischium. 
The  lower  one  from  the  upper  back 
part  of  tuberosity.  Insertion :  to- 
gether at  posterior  part  of  the  root 
of  trochanter  major.  Use:  to  rotate 
the  limb  inwards. 

Of  the  obturator  intemus?"  — 
Origin  :  fleshy  from  the  pelvic  mar- 
gin of  foramen  thyroideum,  from 
the  membrane  covering  the  base^ 
except  where  the  vessels  pass  out, 
the  plane  of  ischium,  below  linea 
innominata.  Insertion :  digital  fossa 
of  great  trochanter.  Use :  to  rotate 
the  limb  outwards. 

Of  the  quadratus  femoris?" — Origin:  external  surface  of  tuber 
ischiL  Insertion :  interior  and  superior  part  of  great  trochanter  and  the 
lipe  between  the  two  trochanters.     Use  :  to  rotate  the  limb  outward. 

Of  the  obturator  extemus  ?  —  Origin :  inferior  surface  of  obturator 
ligament.  Insertion :  lower  part  of  digital  fossa.  Use :  to  rotate  the 
thigh  out. 

Of  the  biceps  flexor  cruris  ?  *• — Origin  :  long  head,  outer  and  back 
part  of  tuber  ischii ;  short  head,  linea  aspera  below  insertion  of  glu- 
taeus  maximusy  within  two  inches  of  external  condyle.  Insertion: 
head  of  fibula.     Use  :  to  flex  the  leg  on  the  thigh. 

Of  the  semi-tendinosus  ?  " —  Origin :  great  tuberosity  of  ischium 
within  the  biceps,  and  continueB  wiuiin  its  tendon  three  inches.  In- 
sertion :  anterior  angle  of  tibia  below  the  tubercle.  Use :  to  flex  the 
leg  on  the  thigh. 

Of  the  semi-membranosus  7  -—  Origin,  upper  and  outer  part  of  tuber 
iflohii  there  divides  and  is Inserted  :  the  first  process  into  exter- 
nal condyle  of  femur;  second  process  into  posterior  part  of  heads  of 
tibia  and  fibula,  third  into  the  head  of  tibia.  Use :  to  flex  the  leg  on 
the  thigh. 

Of  the  tibialis  anticus?'  (Fig.  73.), —  Origin :  head  of  tibia,  outer 

Burfieu)e,  spine,  interosseous  ligament,  and  from  internal  face  of  fascia  of 

the  leg.    Insertion  :  inner  side  of  great  cuneiform  bone,  and  base  of  first 

metatarsiil.     Use  ;  to  bend  the  foot  and  present  the  sole  obliquely  in. 

0* 
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Of  tlie  extensor  longus  digitoram  pedis  V  —  Origin :  external  part 
of  head  of  tibia,  and  fibula,  three-fourths  of  this  bone,  part  of  inte- 
rosseus  ligament,  fascia  of  leg,  and  intermuscular  septa.  Insertion : 
last  phalanx  of  each  of  four  external  toes.  Use :  to  extend  the  toes, 
and  bend  the  foot. 

Of  the  peroneus  tertius?"  —  Origin :  anterior  angle  of  fibula  at  the 
lower  half.  Insertion :  base  of  metatarsal  bone  of  little  toe.  Use : 
to  bend  the  foot. 

Of  the  extensor  propius  pollicls  pedis?*  —  Origin  :  inner  edge  of 


Pig.  78. 


Fig.  74. 


Rg.  75. 


middle  third  of  fibula,  interosscus  ligament,  and  lower  part  of  tibia. 
Insertion  :  into  the  base  of  the  first  and  second  phalanx  of  great  toe. 
Use :  to  extend  the  great  toe. 

Of  the  peronsBUS  longus  ? '  —  Origin  :  around  the  bead  of  the 
fibula,  adjacent  surface  of  tibia,  upper  half  of  external  angle  of  fibula, 
fascia,  and  intermuscular  septa.  Insertion  :  outer  side  of  metatarsal 
bone  of  groat  toe,  and  sesamoid  bone,  internal  cuneiform  and  base  of 
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seeoad  metatarsal  bone.     Use :  to  extend  the  foot,  and  to  incline  the 
sole  obliquely  inwards. 

Of  the  peronsBUS  brevis  ?  • — Origin :  outer  and  back  part  of  lower 
half  of  fibula  and  intermuscular  septa.  Insertion :  base  of  metatarsal 
bone  of  little  toe,  and  into  the  os  cuboides.  Use :  to  extend  the  foot 
ttid  present  the  sole  obliquely  down. 

Tri4rfp$  Sura  —  Of  the  gastrocnemius?^  (Figs.  74,  75.) — Origin, 
internal  head  from  upper  and  back  part  of  internal  condyle  of  fernu* 
and  oblique  ridge  above  it,  the  external  from  above  the  external  con 
dyle.     Insertion :  lower  and  back  part  of  os  calcis. 

Of  the  soleus?**  —  Origin :  external  head  from  back  part  of  hea^ 
and  superior  third  of  fibula;   internal  head  from  middle  third  of  . 
tibia,  and  unites  with  the  above  muscle  to  form  the  tendo-Achillis. 
Insertion  :  lower  and  back  part  of  os  calcis.     Use :  this  muscle  with 
the  preceding  extends  the  foot,  and  is  all  important  in  walking. 

Of  the  plantaris? — Origin:  back  part  of  femur  above  external 
condyle  and  posterior  ligament  of  knee.  Insertion  :  posterior  part  of 
OS  calcis  anterior  to  tendo-Achillis.     Use :  to  extend  the  foot. 

Of  the  popliteus?* — Origin:  depression  on  outer  condyle.  Inser- 
tion :  triangular  sur&ce  on  superior  fifth  of  posterior  surface  of  tibia. 

Of  the  flexor  longus  digitorum  pedis  perforans ? '  —  Origin:  pos- 
terior flat  surface  of  tibia  within  three  inches  of  ankle,  from  fascia 
and  intermuscular  septa.  Insertion :  last  phalanx  of  four  lesser  toes. 
Use  :  to  flex  the  small  toes  and  extend  the  foot. 

Of  the  flexor  longus  pollicis  pedis  ?  •  —  Origin  :  inferior  two-thirds 
of  fibula.  Insertion :  last  phalanx  of  great  toe.  Use :  to  bend  the 
great  toe. 

Of  the  tibialis  posticus^' — Origin  :  posterior  and  internal  part  of 
fibula,  upper  part  of  tibia  and  interosseous  ligament.  Insertion  : 
tubeposity  or  inferior  internal  part  of  os  naviculare,  internal  cuneiform 
bone,  cuboid,  and  second  ana  third  metatarsal.  Use :  to  extend  the 
foot  and  present  the  sole  obliquely  inwards. 

Of  the  extensor  brevis  digitorum  pedis?"  ^Fig.  78,  supra,)  — 
Origin  :  upper  and  anterior  part  of  os  calcis,  cuDoid  bone,  astragalus 
and  annular  ligament.  Insertion :  internal  tendon  into  base  of  first 
phalanx  of  great  toe  and  the  three  others,  and  joins  the  outer  edge 
of  corresponding  tendon  of  extensor  longus,  and  assists  in  forming 
the  aponeurosis  to  each  toe.     Use :  to  extend  the  toes. 

Of  the  flexor  brevis  digitorum  pedis  ?*(Fig.  76.) — Origin  :  inferior 
internal  part  of  os  calcis,  annular  ligament,  plantar  aponeurosis,  and 
intermuscular  septa.  Insertion :  second  phamnx  of  four  outer  toes. 
Use :  to  bend  the  second  joint  of  toes. 

Of  the  flexor  accessorius  ?  —  Origin  :  inferior  and  internal  part  of 
08  calcis.  Insertion  :  upper  and  outer  part  of  tendon  of  flexor  digi- 
torum longus.     Use :  to  assist  in  flexing  toes. 

Of  the  lumbricales  pedis?' — Origin:  tendons  of  flexor  longus. 
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iDHortioD :  internal  side  of  first  phalanx  of  four  lesser  toes.     Use : 
to  increase  flexion  of  toes  and  draw  them  in. 

Of  the  abductor  pollicis  pedis  ?•  — Origin : 
lower  and  inner  part  of  os  calcis,  internal  an- 
nular ligament,  plantar  aponeurosiB,  and  in* 
ternal  muscular  septa.  Insertion:  internal 
sesamoid  bone,  internal  side  of  first  phalanx  of 
great  toe.  Use:  to  draw  the  great  toe  from 
the  rest. 

Of  the  flexor  brevis  pollicis  pedis  ? — Origin : 
lower  and  anterior  part  of  os  calcis,  external 
cuneiform  bone.  Insertion :  sesamoid  bones  be- 
neath phalanx  of  great  toe.  Use :  to  flex  tho 
great  toe. 

Of  the  adductor  pollicis  pedis  ? — Origin :  cal- 
caneo-cuboid  ligament,  base  of  second  and  third 
metacarpal  bones.  Insertion:  external  sesa- 
moid bone  within  the  last.  Use :  to  draw  the 
great  toe  towards  the  others. 

Of  the  abductor  minimi  digiti  pedis*  — 
Origin :  outer  tuberosity  of  os  calcis,  exterior 
part  of  base  of  metatarsal  bone  of  little  toe. 
Insertion :  into  exterior  part  of  base  of  meta^ 
tarsal  bone  of  little  toe.  Use :  to  draw  the 
little  toe  from  the  others. 

Of  the  transvorsalis  pedis  ?  —  Origin :  anterior  extremities  of  four 
external  metatarsal  bones.  Insertion:  external  sesamoid  bone  of 
great  toe.     Use :  to  approximate  the  heads  of  metatarsal  bones. 

Of  the  abductor  indicis  pedis  ?  —  Origin :  ftom  double  head  at 
opposite  surfaces  of  roots  of  metatarsal  bones  of  great  toe  and  first 
small  toe.  Insertion  :  inside  of  root  of  first  joint  of  first  small  toe. 
Use  :  pulls  it  in. 

Of  the  adductor  indicis  pedis  ?  -^  Origin  :  from  opposite  roots  of 
metatarsal  bones  of  first  and  second  small  toes.  Insertion  :  into  out- 
side of  phalanx  of  same  toe  by  tendon.  Use :  to  draw  the  toe  out- 
wards. 

Of  the  adductor  medii  digiti  ?  —  Origin  :  opposite  surfaces  of  roots 
of  second  and  third  metatarsal  bones  of  lesser  toes.  Insertion  :  out- 
side of  base  of  first  phalanx  of  second  small  toe.  Use :  to  draw  this 
toe  out. 

Of  the  adductor  tertii  digiti  ? — Origin  :  firom  opposite  roots  of  meta- 
tarsal bones  of  third  and  fourth  small  toes.  Insertion :  outside  of  root 
of  first  phalanx  of  third  small  toe.     Use :  to  draw  the  toe  out. 

Of  the  abductor  medii  digiti  ?-^  Origin  :  inside  of  metatarsal  bone 
of  second  small  toe.  Insertion :  inside  of  first  phalanx  of  second  toe. 
Use :  to  draw  the  toe  inwards. 

Of  the  abductor  tertii  digiti  ?  —  Origin  :  inside  of  metatarsal  bono 
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of  third  toe.     Inseition  :  inside  of  base  of  first  phalanx  of  third  toe. 
Use :  to  draw  the  toe  inwards. 

Of  the  adductor  digiti  minimi  ? — Origin  :  inside  of  base  of  metatar- 
8al  bone  of  fourth  small  toe.  Insertion :  into  the  inside  of  first  pha- 
lanx of  little  toe.     Use :  to  draw  the  toe  inwards. 

How  many  muscles  belong  to  the  head  and  neck  ?  —  Seventy. 
How  many  muscles  are  on  front  of  the  thorax?  —  Fifty-two. 
How  many  belong  to  the  front  of  the  abdomen  f  —  Twelve. 
How  many  on  the  upper  posterior  parietes  of  the  abdomen  ? — Nine. 
How  many  belong  to  the  posterior  part  of  the  trunk  ?  —  Thirty- 
three. 

How  many  muscles  belong  to  each  upper  extremity  ?  —  Forty-six. 
How  many  to  each  lower  extremity  ?  —  Fifty-two. 

BURSiE  MUCOSA  AND  FASCIA  GENERALLY. 

What  are  the  bursao  mucosa  ? — ^They  are  mucous  bags  of  a  delicate 
transparent  texture^  and  whose  internal  sur&ces  are  lubricated  by  a 
synovial  fluid. 

What  are  their  use  ?  —  To  allow  the  ready  play  of  tendons  over 
bones,  &o. 

Where  are  they  generally  situated  ?  —  They  are  chiefly  situated  in 
the  extremities  between  tendons  which  rub  against  each  other ;  or 
where  they  play  on  the  surface  of  bones  or  joints,  and  between  the 
integuments  and  certain  prominent  points  of  bone,  viz. :  at  the  knee, 
elbow,  and  knuckles. 

What  is  their  structure  7 — Similar  to  that  of  the  synovial  membranes 
of  joints. 

How  are  they  connected  with  the  surrounding  parts  ? — They  adhere 
with  great  firmness  to  the  parts  by  means  of  cellular  tissue. 

Wbat  is  their  internal  arrangement  ?  —  Their  internal  surfaces  art 
in  contact,  and  are  only  lubrioated  by  the  synovial  fluid  which  is 
formed  in  them. 

What  are  the  fiisciae  ? — ^Tendinous  expansions,  to  brace  and  protect 
the  museles  whilst  in  action,  and  support  the  form  of  parts ;  they  ar-/ 
sometimes  called  aponeuroses. 

Enumerate  the  more  important  fascia.  —  The  tempo^  fiisoia,  the 
fascia  of  the  arm,  the  fascia  of  the  forearm,  the  palmar  and  the  femo- 
ral faseia,  the  fiiscia  of  the  leg,  and  the  plantar  fascia. 

What  are  the  attachmentiB  of  the  temporal  fascia?  —  It  is  attached 
to  the  temporal  ridges  of  the  os  frontis  and  ossa  parietalia,  and  the 
upper  edge  of  the  zygoma  and  posterior  edge  of  the  os  mal»,  and  tem- 
poral process  of  the  os  frontis. 

From  what  is  the  fiisoia  of  the  forearm  principally  dsrived  ? — From 
the  tendon  of  the  biceps. 
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Whence  is  the  palmar  fascia  dmved  ? — From  the  interaal  annular 
ligament,  and  the  tendon  of  the  palmaris  longus. 

Whence  \s  the  femoral  &Bcia  derived  ?  —  From  the  tensor  yagin» 
femorisy  and  glutaauB  mazimuB ;  it  ifl  also  called  the  fascia  lata  of  the 
thigh. 

Where  are  the  fesciss  of  the  extremities  strongest  ?  —  On  the  inner 
and  anterior  part  of  the  forearm ;  and  the  fascia  lata  at  the  outer  part 
of  the  thigh. 

ORGANS  OF  MASTICATION  AND  DEGLUTITION 

MOUTH. 

What  is  meant  by  the  mouth  ? — That  cavity  bounded  above  by  the 
palatine  arch,  below  by  the  tongue  and  muscles  beneath  it,  before  by 
the  lips,  and  behind  by  the  velum  palati  and  phaiynx.  The  anterior 
aperture  is  called  facial ;  the  posterior,  phaiyngeal. 

What  bones  contribute  to  form  the  mouth? — The  superior  and  in- 
ferior maxillary,  the  ossa  palati,  and  the  teeth. 

What  are  the  external  parts  of  the  mouth  ? — ^The  lips  and  cheeks ; 
the  former  are  at  the  exterior  aperture  of  the  mouth,  covered  by  a 
t^eculiar  membrane  ranking  between  mucous  membrane  and  the  skin, 
covered  by  villi.  The  latter  are  muscles,  covered  externally  by  inte- 
guments^ fat,  &c.;  and  lined  by  mucous  membrane,  and  supplied  with 
glands. 

What  are  the  commissures  of  the  lips  ?-^  The  union  of  the  two. 

What  other  parts  enter  into  a  description  of  the  lips  ? — The  fossula 
or  groove  extending  from  the  septum  narium,  and  the  frasna,  one  for 
the  upper  and  one  for  the  lower  lip,  consisting  of  folds  of  membrane 
fixing  the  lips  to  the  jaws  opposite  the  incisors. 

OF    THE    TEETH. 

What  are  the  number  of  the  teeth  in  the  adult?  —  Thirty-two. 

Where  are  they  situated  ? — In  the  alveolar  processes  of  each  jaw. 

Upon  what  part  of  the  teeth  is  the  enamel  thickest  ?  —  Upon  the 
tops. 

Into  what  portions  is  each  tooth  divided  ?  —  It  is  divided  into  a 
large  portion  external  to  the  socket,  called  its  eovona ;  into  a  narrow 
part  below  this,  called  its  neck ;  and  one,  two,  or  three  processes  pro- 
ceeding down  from  the  neck,  called  the  roots.  Each  tooth,  in  addi- 
tion, consists  mainly  of  a  modification  of  bony  structure,  termed 
dentine,  or  ivory,  coated  over  by  calcareous  enamel  on  the  crown,  and 
a  thin  layer  of  true  bone  on  the  root.     (See  Fhysiofogy.} 

Are  the  fangs,  neck,  and  corona  of  each  tooth  hollow?— Yes. 

What  passes  through  these  hollows  ? — A  branch  of  an  arteiy,  vein, 
and  nerve. 

Into  what  classes  are  the  teeth  divided  ?  —  Into  incisores,  canini, 
and  molares. 
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What  18  ihe  DQin1)er  of  the  incisor  teeth  7 — ^Eight ;  four  in  the  front 
part  of  each  jaw. 

What  is  the  form  of  the  incisor  teeth? — They  somewhat  resemble 
wedgres,  having  a  sharp  cutting  edge. 

Which  of  the  npper  incisors  are  the  kurgest  7 — ^The  two  middle  ones 
av<e  the  largest  in  the  npper  jaw. 

Which  o£  the  lower  ineisora  are  the  largest? — The  lateral  ones. 

What  is  the  situation  of  the  canini  ? — ^Thejare  placed  on  each  side 
of  the  incisors. 

What  is  their  nnmher  ?  —  They  are  four  in  number. 

What  is  their  form  ?  —  They  are  larger  and  more  pointed  than  the 
incisors,  and  resemble  the  tooth  of  me  dog,  from  which  they  take 
their  name. 

What  is  the  situation  of  the  molars? — They  are  placed  behind  the 
canini. 

What  are  their  number? — Twenty. 

Which  of  the  molars  haye  been  called  bicuspides  ? — ^The  two  ante* 
rior  on  each  side  of  both  jaws. 

What  is  their  form  ?— They  haye  a  double  pointed  corona,  and  havo 
one  or  two  ikngs. 

Which  of  the  molars  haye  been  termed  dentes  sapientise  ?  —  The 
posterior  molars,  one  on  each  side  of  both  jaws. 

What  is  their  form  ?— They  haye  a  large  irregular  corona,  and  gene- 
rally but  one  iang. 

What  is  the  form  of  the  third  and  fourth  molars  ?  —  They  haye  a 
large  corona,  and  in  the  lower  jaw  haye  two,  and  in  the  upper  three 
roots. 

How  many  teeth  compose  the  first  set  ?  — Twenty. 

Of  what  kinds  does  the  first  set  consist  ?  ^- iiight  incisiyi,  four 
canini,  and  eight  molares. 

About  what  time  do  the  teeth  begin  to  appear  through  the  gums  ? 
— About  the  age  of  six  monlhs,  though  sometimes  earlier,  and  are 
completed  in  two  years. 

When  do  the  teeUi  begin  to  be  shed? — About  seyen  years  of  age. 

When  are  the  teeth  completely  shed  ? — At  about  fourteen  years 
of  age. 

What  is  the  immediate  cause  of  the  shedding  of  the  teeth? — It  is 
efiected  by  the  absorption  of  the  fiuigs  of  tiie  first  set,  and  of  theii 
sockets. 

What  are  tiie  connexions  of  ike  teeth  ?  —  They  are  articulated  to 
ihe  alyeolar  processes  of  the  jaws. 

What  are  thefar  uses  ? — ^They  are  the  direct  instruments  of  mastica* 
tion,  and  are  of  essential  use  in  pronunciation. 

What  are  the  internal  narts  of  the  mouth  ? — They  are  the  gums, 
ihe  palate,  the  tongue,  the  amygdalss,  and  the  saliyaiy  glands  and 
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What  is  the  situation  of  the  gums  ? — They  cover  both  the  aides  of 
the  alveolar  processes,  and  surround  the  necks  of  all  the  teeth. 

What  is  their  structure  ?  —  They  are  composed  of  a  firm,  spongy, 
clastic,  and  veir  vascular  substance^  firmly  adhering,  by  means  of 
periosteum,  to  the  alveolar  processes. 

By  what  membrane  are  they  invested  ? — ^By  a  fine  membrane,  whioh 
b  a  continuation  of  that  which  lines  the  lips  and  cheeks. 

PALATE. 

What  IS  the  situation  and  form  of  the  palate  ? — ^It  is  surrounded  by 
the  teeth  of  the  upper  jaw,  and  extends  to  the  great  opening  of  the 
pharynx ;  it  resembles  an  arch. 

How  is  it  divided,  and  which  part  is  most  anterior  ? — ^It  is  divided 
into  the  hard  and  soft  palate ;  the  hard  palate  is  more  anterior,  and  is 
composed  of  the  palatine  processes  of  the  upper  jaw  and  ossa  palati. 

By  what  membrane  is  the  palate  covered  r  —  The  membrane  which 
covers  it  resembles  that  which  lines  the  superior  and  middle  parts  of 
the  pharynx ;  it  is  studded  with  small  glands. 

How  is  the  soft  part  of  the  palate  formed  ?  —  The  soft  palate,  or 
velum  palati,  is  formed  by  a  continuation  of  that  membrane  which 
lines  the  hard  palate  and  the  cavity  of  the  nose,  and  .by  various  mus- 
cles lying  in  this  duplicature. 

What  is  its  form  f — ^It  resembles  an  arch,  placed  transversely  above 
the  root  of  the  tongue,  and  forming  anteriorly  one  continued  surface 
with  the  hard  palate. 

To  what  part  is  the  uvula  attached  7  —  To  its  middle  part. 

What  is  its  form  ? — It  is  a  conical  body. 

What  is  its  structure  ?  —  It  is  formed  by  a  small  muscle  enveloped 
in  the  glandular  membrane  which  lines  these  parts. 

What  are  the  arches  of  the  palate  ?  —  They  are  two  folds,  which 
proceed  downward  and  to  each  side;  00  that  i^e  arch  on  each  side  is 
double. 

In  what  direction  do  the  two  arches  on  each  side  proceed  from  the 
uvula  ?  —  The  anterior  arch  runs  towards  the  side  of  the  base  of  the 
tongue;  and  the  posterior  towards  the  side  of  the  pharynx. 

What  is  situated  between  the  anterior  and  posterior  arch  of  the 
palate  on  each  side  ?  —  An  irregular  glandular  body,  called  the  tonsil 
or  amygdaloid  gland. 

TONGUE. 

Describe  the  tongue.  *-  It  is  the  principal  organ  of  taste,  and  is 
concerned  in  mastication  and  speech.  It  is  a  symmetrical  muscular 
body,  extending  from  the  os  hyoides  to  the  incisors,  Mid  filling  the 
space  within  the  two  sides  and  the  body  of  the  lower  jaw. 

What  is  the  origin,  insertion,  and  use  of  the  constrictor  isthml 
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fiuiciiiin  7 — Ori^ :  middle  of  soft  palate,  near  the  root  of  the  uvula. 
Insertion :  aide  of  tongue,  near  its  root.  Use :  to  close  the  opening 
between  the  mouth  and  pharynx. 

What  is  the  origin,  insertion,  and  use  of  the  palato-pharyngeus  ? — 
Origin  :  middle  of  soft  pabte,  near  the  root  of  the  uvula.  Insertion : 
into  pharynx,  at  a  space  between  the  middle  and  lower  constrictors, 
and  into  superior  posterior  margin  of  thyroid  cartilage.  Use :  to  draw 
the  soft  palate  downwards. 

Into  what  parts  is  the  tongue  divided  ?  —  Into  a  base  and  apex,  a 
superior  and  inferior  side,  and  two  edges. 

Of  what  is  it  composed  ? — ^It  chiefly  consists  of  soft  muscular  fibres, 
intermixed  with  a  medullary  or  fatty  substance. 

By  what  membrane  is  the  tongue  invested  ?  —  Its  upper  side  con- 
sists of  a  thick  membrane,  studded  all  over  witli  small  eminences,  and 
covered  by  a  continuation  of  the  cuticle ;  which  is  likewise  continued 
over  the  lower  side,  but  here  it  is  simooth,  forming  only  a  fold  in  the 
middle,  called  ft^enum. 

What  are  the  papill»  ? — The  small  eminences  on  its  superior  sur- 
face. 

How  many  lands  of  papill»  are  observable  on  the  tongue  ? — ^There 
are  three  kinds. 

Whaie  are  the  papillss  maximse  situated  1  —  On  the  basis  of  the 
tongue,  in  small  fossulsB. 

What  is  their  form  ? — They  resemble  in  miniature  a  mushroom, 
having  a  narrow  neek,  and  being  depressed  in  the  middle.  They 
secrete  a  salivaiT  or  mucilaginous  fluid. 

Where  are  the  papillae  medise  situated  f  —  Chiefly  on  the  middle 
and  anterior  parts  of  the  tongue. 

What  is  their  form  and  size?  —  They  are  slightly  convex  and  cy- 
lindrical, &ad  next  in  sise  to  the  maximsD. 

Where  are  the  papillsD  viUoss  and  filiforme  ?  —  They  occupy  the 
whole  sur&oe  of  the  upper  side  of  the  tongue,  and  even  the  inter- 
stices of  the  other  papiUsa. 

What  is  their  form  and  sizef — They  are  of  a  conical  form,  and 
the  smallest  papillas  of  the  tongue.    - 

What  is  the  origin  and  insertion  of  the  stylo-glossus  muscle  ?  — 
Oripn :  styloid  process.     Insertion :  side  of  tongue. 

What  is  the  origin  and  insertion  of  the  hyo-glossus?  —  Origin: 
from  eomn  and  body  of  os  hyoides.     Insertion  :  side  of  tongue. 

What  is  the  origin  and  insertion  of  the  genio-hyo-glossus  ? — ^Origin : 
tubercle  on  the  posterior  face  of  symphysis  of  lower  jaw.  Insertion  : 
mesial  line  of  tongue  from  apex  to  base,  and  body  and  lesser  comu 
of  06  hyoides. 

What  is  the  origin  and  insertion  of  the  lingualis  ?  —  Origin  :  fasci-^ 
cuius  of  fibres  on  inferior  sur&ce  of  tongue,  running  from  base  to 
apex. 

What  is  the  origin  and  insertion  of  the  superficialis  lingusa  ?  — 
10 
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Origin :  it  covers  the  upper  flurfsice  of  tlie  tongue  below  the  mucous 
membrane,  commenoes  on  a  line  with  the  greater  papillas,  and 
advances  to  the  tip. 

Describe  the  transversalis  lingusB.  —  It  consists  of  small  scattered 
£B»ciculi  which  traverse  the  tongue  at  right  angles. 

Describe  the  verticales  lingura They  consist  of  small  scattered 

fasciculi  like  the  preceding,  and  cross  them  at  right  angles  in  trans- 
versiog  the  thickness  of  the  tongue. 

OF    THE    GLANDS    OF    THE    MOUTH, 

What  are  the  two  classes  of  glands  of  the  mouth  ?  —  Muciparoiifl 
and  salivary. 

What  are  the  muciparous  glands?  —  They  are  whitish,  oval,  and 
flattened,  and  are  from  a  line  to  two  lines  in  diameter,  and  are  situ- 
ated :  G.  labiales  on  the  lips ;  Or,  buccales  on  the  cheeks ;  G.  muci- 
parsB  lingusB  on  the  posterior  part  of  the  upper  surface  of  the  tongue; 
G.  palatinsd  on  the  posterior  part  of  the  hard  palate. 

Are  not  these,  more  properly  speaking,  salivary  glands  ? — Yes. 

Where  are  the  amygdataa  or  tonsils  situated? — In  the  interstice 
between  the  arches  of  the  palate  on  each  side. 

What  is  the  form  of  the  amygdalsd  ?  —  They  somewhat  resemble 
the  outside  of  an  almond  shell;  being  uneven  and  covered  with  several 
foramina;  they  are  filled  with  numerous  and  large  follicles. 

What  is  their  use  ?  —  They  secrete  a  viscid  fluid. 

Enumerate  the  salivary  glands,  their  situation  and  uses They 

are  three  in  number  on  each  side ;  viz. :  the  parotid,  submaxiUary, 
and  the  sublingual ;  they  are  situated  on  each  side  of  the  mouthy  and 
secrete  the  saliva  or  spittle. 

What  other  glands  contribute  to  augment  the  juices  of  the  mouth  ? — 
There  are  numerous  glands  distributed  under  the  membrane,  lining  all 
parts  of  the  mouth,  which  perform  this  office.  They  are  named  from 
the  parts  on  which  they  are  situated;  namely,  the  labial  on  the 
inside  of  the  lips,  the  palatine  on  the  palate,  the  lingual  on  the  tongue, 
the  buccal  on  ^e  inside  of  the  cheeks,  &c.,  &o. 

PAROTID    GLAND. 

Where  is  the  parotid  ghmd  situated? — It  is  the  largest  of  the 
lateral  glands ;  it  is  situated  between  the  external  ear  and  the  ramus 
and  angle  of  the  lower  jaw,  extending  over  some  part  of  the  masseter 
muscle. 

From  what  part  of  the  gland  does  its  duct  proceed?  —  Its  excre- 
tory duct,  called  Steno's  duct,  arises  from  sevml  lesser  ducts  at  its 
anterior  and  upper  part. 

What  is  its  course  ? —  It  passes  obliquely  over  the  outside  of  the 
masseter  muscle. 
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WTiere  does  this  duct  open  into  the  mouth?  —  It  perforates  the 
cheeky  and  opens  into  the  mouth  opposite  the  interstice  between  the 
second  and  third  molar  teeth. 

8UB-MAXILLABT    GLAND. 

Where  is  the  sub-maxilkry  gland  situated  ?  —  On  the  inside  of  the 
angle  of  the  lower  jaw,  near  the  internal  pterygoid  muscle. 

From  whence  does  its  excretory  duct  proceed  ?  —  From  that  side 
of  the  gland  which  is  turned  to  the  hypo-glossus.  It  is  called  Whar- 
ton's duct. 

What  is  its  course? — It  advances  bett^een  the  genio-glossus  and 
Biylo-hyoideus  muscles,  under  the  sublingual  glands. 

Where  does  this  duct  open  ?  —  On  one  side  of  the  fnenum  of  the 


SUBLINGUAL    GLANDS. 

Where  are  the  sublingual  glands  situated? — Under  the  anterior 
portion  of  the  tongue^  between  the  genio-glossus  and  mylo-hyoideus 
muscles 

Where  do  its  ducts  terminate? — It  has  several  small  ducts,  which 
open  close  under  the  side  of  the  tongue^  near  the  gumS;  a  little  farther 
iMck  than  the  frsenum. 

07    THE    PHARYNX    AND    (ESOPHAGUS. 

Describe  the  pharynx. — It  is  a  krge  membranous  cavity,  conical  in 
shape. 

How  is  it  situated  ? — Between  the  moifth,  narcs,  and  larynx,  be- 
low the  cuneiforme  proceiw  of  the  occipitis,  before  the  cervical  verte- 
brae, and  above  the  oesophagus. 

Of  what  is  it  composed  ? — Of  three  coats:  an  external  one,  mus- 
cular, a  cellular  coat,  and  a  mucous  coat. 

What  is  its  usef — For  deglutition  :  receiving  the  food  and  trans- 
mitting it  to  the  QBSophagus. 

What  cavities  is  it  in  connection  with  f — The  Eustachian  tabes,  the 
posterior  nares,  &uces  and  mouth,  cavity  of  the  glottis  and  oesophagus. 

What  is  the  origin,  insertion,  and  use  of  the  musculus  constrictor 
pharyngis  inferior  ?  —  Origin :  side  of  cricoid  cartilage,  inferior  comu, 
and  posterior  part  of  ala  of  thyroid  cartilage.  Insertion :  mesial  line 
on  back  of  pharynx.  Use :  to  compress  the  pharynx^  and  raise  it 
and  the  larynx  upward. 

Of  the  constrictor  pharyngis  medius  ?  — Origin :  comu  and  appen- 
dix of  OS  hyoides,  stylo-hyoid,  and  thyreo-hyoid  ligaments.  Insertion : 
mesial  line  and  cuneiforme  process  of  os  occipitis.  Use :  to  compress 
the  pharynx,  and  to  draw  it  and  the  os  hyoides  upward. 

Of  the  constrictor  pharyngis  superior  ?  —  Origin :  petrous  bone, 
lower  part  of  internal  pterygoid  plate  and  hamukr  process,  ^m  in- 
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termaxilkrj  ligament ;  posterior  third  of  mjlo-hyoid  ridge,  and  aide 
of  base  of  tongue.  Insertion:  ouneiforme  process  of  os  occipitis, 
middle  line  on  baok  of  pharynx.     Use :  to  contract  the  fauces.  . 

What  is  the  (esophagus? — The  tube  in  front  of  the  spine  and  be- 
hind the  trachea,  to  conduct  food  from  the  pharynx  to  the  stomach. 

What  is  its  shape  and  length  ?  —  It  is  cylindrical,  and  from  nine 
to  ten  inches  in  length,  increasing  in  size  from  above  downwards. 

Of  how  many  coats  is  it  composed,  and  what  are  they? — Three: 
*  muscular,  cellular,  and  mucous;  the  muscular  is  external,  and  con- 
sists of  external  longitudinal  fibres,  and  internal  circular ;  the  cellular 
and  mucous  coats  have  veiy  little  peculiar  to  them. 

What  peculiar  arteries  and  nerves  supply  the  cesophaguB?— The 
oesophageal^  and  nerves  from  the  pneumogastrio. 

OF  THE  ABDOMEN. 

Where  is  the  abdomen  situated  ?  —  Between  the  thorax  and  pelvis. 

How  is  the  cavity  of  the  abdomen  formed  ?  —  It  is  bounded  above 
by  the  diaphragm  and  the  margin  of  the  chest ;  behind  by  the  five 
lumbar  vertebrae;  below  by  the  pelvis;  anteriorly  and  laterally  by  the 
abdominal  muscles. 

Into  how  many  regions  is  the  abdomen  divided  ? — ^Into  nine.  The 
right  and  left  hypochondriac ;  the  epigastric ;  the  right  and  left  lum- 
bar ;  the  umbilical ;  the  hypogastric,  and  right  and  left  iliac. 

What  membrane  lines  the  cavity  of  the  abdomen,  and  is  reflected 
over  most  of  the  viscera? — A  thin  serous  membrane^  called  the  peri- 
toneum. 

What  are  the  contents  of  the  abdomen  ? — Besides  the  peritoneum, 
it  contains  the  organs  of  digestion  and  chylification,  viz. :  the  stomach, 
intestines,  liver,  spleen,  and  pancreas ;  the  urinary  organs,  viz. :  the  kid- 
neys, ureters,  and  bladder ;  and  lastly^  part  of  the  organs  of  generation. 

PERITONEUM. 

What  is  the  situation  of  the  peritoneum  ?  —  It  adheres  to  the  innet 
surface  of  the  abdominal  cavity,  and  is  reflected  over,  invests,  and  sup- 
ports the  viscera. 

What  is  its  structure  ? — Serous. 

What  is  the  appearance  of  the  outer  surface  of  the  peritoneum  ? — 
Its  outer  surface  is  cellular,  and  is  adherent  to  the  surfaces  of  the 
viscera,  with  which  it  is  in  contact. 

What  is  the  appearance  of  its  inner  surfiice  ?  —  It  is  very  smootli 
and  polished. 

How  is  the  peritoneum  moistened  f — By  a  serous  fluid,  discharged 
from  exhalent  vessels. 

What  are  the  duplicatures  of  the  peritoneum? — They  are  veiy  ex- 
Unsive  and  numerous ;  after  having  completely  invested  an  organ,  the 
peritoneum  passes  double  to  the  parietes  of  the  abdomen^  to  be  there 
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expanded ;  these  duplicatures  oonfine  the  organs  in  their  places,  and 
support  them.  Thej  are  sometimes  called  ligaments ;  the  extensive 
one  which  supports  the  intestines  is  called  the  mesentery ;  and  a  very 
large  one^  hanging  loose  before  the  intestines,  is  called  the  omentum. 

What  are  the  processes  of  the  peritoneum  ? — ^They  are  elongations, 
which  accompany  parts  in  their  exit  £rom  the  cavity  of  the  abdomen. 

What  ligamentous  cords  are  seen  upon  the  anterior  surface  of  the 
peritoneum  ? — ^There  are  four;  jvhich  are  the  remains  of  parts  peculiar 
to  the  foetos;  viz. :  the  two  umbilical  arteries,  the  umbilical  vein^  and 
the  uiachus. 

OMENTA. 

vVhat  is  the  omentum  ? — It  is  a  large  duplicature  of  the  peritoneum. 

What  is  its  situation  ? — It  hangs  loosely  before  the  small  intestines. 

What  is  its  form  ? — It  resembles  a  flat  bag,  whose  sides  are  in  con- 
tact. 

Where  is  it  attached  ?  —  Its  mouth  or  opening  is  attached  to  the 
great  curvature  of  the  stomach,  and  to  the  arch  of  the  colon,  and  may 
be  separated  by  inflation. 

What  is  its  structure?  —  It  consists  of  two  laminae  connected  by 
cellular  substance,  between  which  there  are  numerous  portions  of  fat. 

What  is  the  situation  .of  the  little  omentum  ?  —  It  is  fixed  to  the 
small  curvature  of  the  stomach,  and  to  the  concave  side  of  the  liver. 

How  does  the  cavity  of  the  omentum  communicate  with  the  abdo- 
men ?  —  It  communicates  with  the  abdomen  on  the  right  side  only, 
under  Glisson's  capsule,  by  a  semi-lunar  orifice,  called  the  foramen  of 
Winslow. 

OF  THE  CHYLOPOIETIC  VISCERA. 

STOMACH. 

What  is  the  stomach?-^ The  stomach  is  a  membranous  bag,  into 
which  the  food  is  received,  and  where  it  is  in  part  digested. 

Where  is  it  situated?  —  It  is  situated  in  the  left  hypochondrium, 
and  epigastric  region. 

What  is  its  form? — It  is  oblong  and  incurvated;  large  at  one  end, 
and  small  at  the  other. 

Which  is  its  greater  and  which  its  lesser  extremity?  —  The  left  is 
the  greater,  and  the  right  the  lesser  extremity. 

Which  is  the  lesser  and  which  the  greater  curvature  ?  —  The  supe- 
rior is  the  lesser,  and  the  inferior  the  greater  curvature. 

How  many  openings  has  the  stomach,  and  what  are  they  caUed  ? — 
It  has  two :  the  cardiac  and  pyloric. 

Where  are  they  situated  ? — The  cardiac  is  at  the  superior  extrem 
ity,  and  the  pyloric  at  the  inferior  and  commencement  of  the  intestinal 
eanal. 

How  many  coats  has  the  stomach,  and  what  are  their  names  ?^ 
Four :  the  peritoneal,  muscular,  celhilar,  and  mucous. 
10* 
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What  is  tbe  ntfutioii  of  the  peritoiieal  ooat  ? — It  m  the  most  exter- 
Dal ',  it  is  smooth  and  lubricated. 

Whtf^ie  b  the  mnsciiUir  coat?  —  Immediatdj  within  the  peritODeal. 

Of  how  many  plaoes  of  fibres  does  the  mnscidar  coat  otMiaist  f — Two; 
an  external  and  an  internal. 

What  is  the  eonrse  of  the  external  pkne  of  fibrasf -^LongitvdinaL 

What  is  the  coarse  of  the  internal  plane?*— Oircnkrlj  transverse. 

Where  is  the  eelldar  ooat  situated  f — ^Immediatety  within  the  mas- 
calar  coat. 

What  is  its  stracture? — It  is  eellalar  or  filamentaiy,  ooniuning 
nam  Areas  small  glands. 

What  is  the  situation  of  the  moooos  ooat? — It  is  the  most  internal 
coat  of  the  stomach. 

What  is  its  structore  ?  —  It  somewhat  resembles  the  pOe  of  Telvet, 
and  is  veiy  vascular. 

How  are  the  rugas  of  the  stomach  formed  ?— -  By  the  two  internal 
coatA  being  thrown  into  folds. 

What  is  tho  direction  of  these  ragSB  ?•— They  are  chiefly  placed  in  a 
transveree  direction. 

Whence  are  the  nerves  of  the  stomach  derived  ? — From  the  eighth 
pair,  and  great  sympathetic. 

Whence  are  the  arteries  of  the  stomach  derived?— They  come  from 
the  coeliac. 

Whence  do  the  veins  pass?  —  To  the  vena  portanim. 

INTESTINAL   OANAL. 

What  are  the  intestines?*- They  are  a  long  membranous  tube^  be- 
ginning at  the  pylorus,  and  ending  at  the  anus. 

J  low  are  they  divided  ? — ^They  are  divided  into  the  large  and  small 
intestines ;  the  small  being  subdivided  into  the  duodenum,  jejunumy 
and  ilium ;  and  the  large  into  the  csBcum,  colon,  and  rectum. 

What  is  the  length  of  the  intestinal  canal?  —  Thirty  to  thirty-five 
feet. 

DUODENUM. 

Where  is  the  duodenum  situated  ? — ^Immediately  below  the  pylorus. 

What  is  its  length  ? — ^It  is  about  twelve  fingers'  breadth,  as  its  name 
imports 

What  IS  its  course  ? — ^It  first  bends  a  little  backward  and  downward, 
(lien  towards  the  right  kidney,  and  thence  it  passes  before  the  renal 
arti'ry  and  vein,  gradually  ascending  to  the  left,  before  the  aorta  and 
the  last  dorsal  vertebra;  it  then  eontinaes  its  course  a  little  forward, 
making  a  small  turn. 

How  is  the  duodenum  fixed  ? — ^It  is  retained  in  its  situation  by  the 
folds  of  the  peritoneum,  and  especially  by  a  transverse  daplieatare, 
which  gives  origin  to  tho  meso-colon. 
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How  many  ooftts  B&b  the  duodennm  ?  —  It,  witih  all  the  rest  of  the 
Bmall  intestines,  has  four  coats,  resembling  those  of  the  stomach. 

What  is  peculiar  to  the  peritoneal  coat  of  the  duodenum  ? — ^It  does 
not  invest  the  whole  circumference  of  the  intestine  ? 

What  is  the  peculiarity  of  the  muscular  coat  of  this  intestine  ? — ^It 
is  thicker  than  in  the  jejunum  and  ilium. 

What  is  the  peculiar  disposition  of  the  nervous  and  yillous  coats  of 
the  small  intestines?-^ The  nervous  and  villous  coats  of  the  small  in- 
testines are  much  more  extensive  than  the  other  two^  and  are  thrown 
into  folds,  called  valvuks  connivenfces. 

What  is  the  form  of  the  valvulae  conniventes  ? — ^They  resemble  por- 
tions of  circular  planes,  having  one  edge  fixed  to  the  intestine,  and 
the  other  loose. 

In  what  intestines  are  the  valvuke  conniventes  largest  and  most 
frequent  ?  —  In  the  duodenum  they  are  small,  but  grow  much  lai^r 
and  more  numerous  in  the  jejunum,  and  again  decrease  in  the  ilium. 

How  do  the  villi  of  the  duodenum  differ  from  those  of  the  jejunum  ? 
—  They  are  much  less  conspicuous  in  the  duodenum  than  in  the 
jejunum. 

Where  do  the  biliaiy  and  pancreatic  ducts  open  into  the  duodenum  ? 
— On  the  short  side  of  its  first  incurvation  there  is  an  opening,  which 
is  sometimes  the  common  aperture  of  the  excretory  duct  of  the  liver 
and  of  the  pancreaa ;  at  other  times  the  ducts  open  separately. 

JEJUNUM    AND    ILIUM. 

How  is  the  termination  of  the  jejunum  distinguished  from  the  be- 
ginning of  the  ilium? — There  is  no  mark  of  distinction  between  the 
termination  of  the  jejunum  and  the  beginning  of  the  ilium ;  this  divi- 
sion is  therefore  arbitrary.  It  is  usual  to  consider  the  superior  two- 
fifths  as  the  jejunum,  and  the  remainder  as  the  ilium. 

What  is  the  course  of  the  jejunum? — The  jejunum,  beginning  at 
the  duodenum,  bends  from  right  to  left,  and  obliquely  forward,  making 
several  oonvolutions ;  it  lies  chiefly  in  the  upper  part  of  the  umbilical 
r^on. 

How  do  the  valvulie  conniventes  of  the  jejunum  differ  from  those 
of  the  duodenum  and  ilium  ? — Those  of  the  jejunum  are  more  promi- 
nent, loose,  and  floating,  than  in  the  duodenum  J  and  they  gradually 
diminish  in  the  ilium. 

What  glands  are  found  in  the  jejunum  and  ilium  ? — The  glands  of 
Pever  and  Brunner.     They  exist  in  irregular  clusters. 

Where  are  they  most  numerous  ?  —  Towards  the  end  of  the  ilium. 

MESENTBRT. 

How  is  the  nesenteTy  formed  ? — By  two  layers  of  the  peritoneum, 

which  separate  at  the  loose  or  folded  edge  to  surround  the  intestines. 

Into  what  parts  is  the  mesentery  divided?  —  That  part  which  sup- 
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ports  the  small  intestines  retains  the  name  of  mesentery;  that  which 
fixes  the  large  intestines  is  called  meso-colon. 

Where  does  the  mesentery  begin  ?  —  It  begins  at  the  lajst  incurva- 
tion of  the  duodenum. 

What  is  its  coarse  ?  —  It  passes  obliquely  from  left  to  right  along 
the  vertebrsD  of  the  loins. 

What  is  its  form  ?  -^  It  is  narrow  at  its  upper  and  lower  parts,  but 
chiefly  at  its  upper  part;  while  the  middle  portion  is  yeiy  broad^  and 
its  intestinal  edge  much  plaited. 

How  are  its  laminae  connected?  —  They  are  connected  together  by 
cellular  substance. 

What  is  contained  between  the  laminae  of  the  mesenteiyf  —  Nu- 
merous lymphatics,  arteries,  veins,  nerves,  and  glands. 

What  is  the  meso-colon  ?  —  It  is  a  continuation  of  the  mesentery 
to  support  the  large  intestines. 

Where  does  it  commence  ?  —  At  the  extremity  of  the  ilium. 

Where  is  the  ligamentum  coli  dextrum  situated?  —  At  the  com- 
mencement of  the  meso-colon,  under  the  right  kidney. 

How  is  it  formed  ?  —  By  a  small  transverse  fold  oi  the  mesentery. 

What  is  the  course  of  the  meso-colon  after  the  formation  of  the . 
ligamentum  dextrum  ?  —  After  the  formation  of  the  ligamentum 
dextrum,  the  meso-colon  ascends  towards  the  right  kidney,  where  it 
almost  disappears  by  the  adhesion  of  the  colon  to  that  kidney  and  to 
the  first  turn  of  the  duodenum;  appearing  again,  it  increases  in 
breadth,  and  passes  transversely  under  the  liver,  stomach,  and  spleen, 
iucluding  the  great  arch  of  the  colon ;  it  then  turns  downward  toward 
the  left  kidney. 

Where  does  the  meso-colon  form  the  ligamentum  coli  sinistrum  ? — 
Below  the  left  kidney  it  again  becomes  short,  and  forms  the  ligamen- 
tum coli  sinistrum. 

W^hat  is  the  course  of  the  meso-colon  after  it  forms  the  ligamentum 
coli  sinistrum  ?  —  It  widens,  but  less  than  in  the  upper  part,  and 
ascends  on  the  left  psoas  muscle,  and  continues  on  to  the  sigmoid 
flexure  of  the  colon. 

Where  is  the  meso-rectum  situated?  —  Between  the  rectum  and  os 
sacrum,  at  the  upper  part,  it  fixes  this  gut;  it  is  a  continuation  of  the 
meso-colon. 

LARGE  INTESTINE. 
0-SCUM. 

What  is  the  caecum  ?  — The  caecum,  or  blind  gut,  is  a  short,  roomy 
pouch,  into  which  the  ilium  opens. 

What  is  its  situation  ? —  It  is  situated  under  the  right  kidney,  upon 
the  iliacus  intcrnus ;  its  bottom  being  turned  downward.  , 

What  is  the  appendix  of  the  caecum  named?  —  Appendix  caci 
vcrmiforiiiis. 
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Wlieie  does  £he  appendix  cnci  vermifonnis  open  into  ih^cffioum  J 
On  the  inner  side  of  its  bottom ;  its  other  extremity  is  impervious. 

What  IB  its  size  ? — Its  diameter  is  about/ a  quarter  of  an  inch,  and 
is  about  three  inches  long. 

What  is  its  structure  f  —  In  structure  it  resembles  very  closely  the 
intestines. 

What  is  its  use  ?  —  Its  use  is  not  understood ;  it  has  been  thought 
by  some  to  seeret^  the  odorous  matter  of  the  excrement;  and  by  others 
to  be  the  remains  of  the  vesicula  alba  of  the  foetus. 

COLON, 

What  is  the  situation  of  the  colon  ?  —  The  colon  forms  the  greater 
part  of  the  large  intestine ;  it  is  situated  around  the  small  ones,  be- 
ginning at  the  csDCum  and  ending  at  the  rectum. 

What  is  its  course  ?  —  It  ascends  in  the  right  iliac  region ;  it  then 
forms  the  great  arch  above  the  umbilical  region,  crossing  from  the 
right  kidney  to  the  lower  part  of  the  left  hypochondrium ;  this  arch 
id  situated  immediately  below  the  liver,  gall-bladder,  and  stomach; 
thence  the  colon  turns  back  under  the  spleen,  runs  before  the  left  kid- 
ney, turns  towards  ihe  vertebrae,  and  terminates  by  a  double  incurva- 
tion. 

What  is  this  incurvation  called  ? — It  is  called  its  sigmoid  flexure. 

What  holds  the  colon  in  its  place  ?^— The  meso-colon;  a  duplica- 
tnre  of  peritoneum. 

What  guards  the  opening  of  the  small  into  the  large  intestines  f — 
At  the  termination  of  the  ilium  a  pair  of  valves  are  situated,  called 
valvulsd  coli,  or  valvube  cseci,  or  valvuke  ilii. 

What  is  the  form  of  this  opening  1  —  It  resembles  a  fissure,  its 
middle  b^g  most  open. 

What  is  the  structure  of  the  large  intestines? — The  colon,  as  well 
aa  the  esooum  and  rectum,  have  the  same  number  and  kind  of  coats 
as  the  small  intestines. 

What  is  the  oharaeter  of  the  muscular  coat  of  the  large  intestines  ? 
— The  longitudinal  fibres  of  the  muscular  coat  are  collected  into  three 
distinct  bundles,  called  the  longitudinal  bands,  beginning  at  the 
cSKum ;  besides  these,  there  are  occasionally  transverse  bands. 

What  are  the  cavities  called  which  are  formed  by  the  contraction 
of  the  bands  of  the  colon  ? — They  are  called  the  cells  of  the  colon. 

What  are  the  appendices  coli  adipossef — ^There  are  many  fatty  pro* 
cesses  hanging  from  the  outside  of  the  colon  and  caecum,  called  ap* 
pendioes  coli  adiposae^  or  appendices  epiploicad. 

BBOTUM. 

What  is  the  situation  of  the  rectum? — It  extends  from  the  last 
lumbar  vertebra  to  the  anus. 

What  18  its  course  ?  —  It  runs  in  a  direct  course  in  the  hollow  of 
the  06  sacrum  and  ooccygis. 
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In  what  does  the  rectum  terminate  f — Its  external  termination  is 
called  the  anus. 

How  does  the  membranous  coat  of  this  intestine  diflfer  from  that 
of  the  other  intestines  ?  —  It  often  contains  a  great  quantity  of  fat. 

How  does  its  muscular  coat  differ  from  that  of  the  other  intes- 
tines?—  Its  muscular  coat  is  thicker^  and  its  longitudinal  fibres 
stronger. 

How  do  its  nervous  and  villous  coats  differ  from  those  of  the  other 
intestines  ?  —  Its  nervous  and  villous  coats  are  larger,  and  form  nu. 
merous  rugas. 

How  are  these  rugae  arranged  ?  —  Towards  the  anus  they  become 
longitudinal,  and  towards  the  inner  margin  of  the  anus  they  form 
little  bags,  the  openings  of  which  are  turned  upward. 

Is  the  rectum  supplied  with  glands  ?  —  Yes ;  it^has  a  great  number 
of  mucous  glands. 

ASSISTANT  CHYLOPOIETIC  VISCERA. 

I.IVKR. 

What  is  the  liver  ?  —  The  liver  is  the  largest  viscus  in  the  abdo- 
men;  it  is  a  solid  mass,  of  a  dark  red  colour,  inclined  to  a  brownish- 
yellow,  whose  office  is  to  secrete  the  bile. 

Where  is  it  situated  ?  —  It  is  situated  immedietely  under  the  dia- 
phragm, partly  in  the  right  hypochondrium,  which  it  nearly  fills ;  and 
partly  in  the  epigastrium,  between  the  spine  and  ensiforme  cartili^, 
terrDinating  generally  in  the  left  hypochondrium. 

What  is  its  form  ?  —  Irregular,  being  convex  superiorly,  unequally 
concave  inferiorly,  very  thick  towards  the  back  and  right  side ;  it 
becomes  gradually  thin  towards  the  left  side,  and  forms  an  acute  edge 
anteriorly. 

How  is  it  divided  ?  —  Into  three  lobes,  viz. :  the  great  or  right 
lobe,  the  small  or  left  lobe,  and  the  lobulus  spigelii. 

How  is  the  right  lobe  divided  from  the  left?  —  It  is  divided 
superiorly  by  a  membranous  ligament,  and  inferiorly  by  a  considerable 
fissure. 

What  is  the  situation  of  the  lobulus  spigelii  ?  —  It  is  situated  on 
the  inferior  side  of  the  liver,  towards  its  back  part,  near  the  great 
fissure. 

How  many  depressions  are  seen  on  the  under  side  of  the  Hver?  — 
Seven. 

What  are  the  depressions  of  the  liver  called?  —  First,  the  great 
fissure ;  secondly,  one  for  the  sinus  of  the  vena  portse ;  thirdly,  one 
for  the  vena  cava ;  fourthly,  a  furrow  between  the  left  lobe  and  lobu- 
lus spigelii,  for  a  venous  canal  in  the  foetus ;  fifthly,  a  depression  for 
the  gall  bladder ;  sixthly,  a  superficial  cavity  caused  by  the  stomach ; 
and,  sevently,  the  great  sinus,  for  the  spine  and  (Esophagus,  at  the 
posterior  part  of  the  left  lobe. 
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Where  is  the  great  fissure  of  the  liver  situated? — It  runs  from 
behind  forward^  on  the  inferior  side  of  the  iiyer,  between  its  two 
lobes. 

Where  is  the  sinus  of  the  yena  porta  ?  —  It  is  placed  transversely 
between  the  eminences  on  the  inferior  surface  of  the  great  lobe. 

Where  is  the  sinus  of  the  vena  cava?  —  It  is  situated  posteriorly, 
at  the  extremity  of  the  great  fissure^  between  the  great  lobe  and 
lobulus  spigelii. 

Where  is  the  depression  for  the  gall  bladder?  —  It  is  situated  on 
the  forepart  of  the  inferior  surface  of  the  great  lobe. 

How  many  ligaments  does  the  liver  possess  ?  —  It  is  kept  in  its 
situation  by  five  ligaments. 

What  are  the  names  of  the  ligaments  of  the  liver?  — The  broad 
ligament,  the  round  ligament^  the  right  and  left  lateral  ligaments^  and 
the  coronary  ligament. 

How  are  the  ligaments  of  the  liver  formed  ?  —  The  broad,  and  the 
right  and  left  ligaments,  are  continuations  or  duplicatures  of  the 
peritoneum ;  the  round  ligament  was  the  umbilical  vein  of  the  foetus, 
and  the  ooronaiy  ligament  is  merely  a  broad  adhesion. 

To  what  does  the  middle  or  broad  ligament  of  the  liver  connect 
it?  —  It  divides  the  right  lobe  from  the  left,  and  connects  the  liver 
to  the  diaphragm,  and  to  the  upper  and  inner  part  of  the  sheath  of 
the  rectus  abdominis  muscle  obliquely,  so  as  to  be  nearer  the  linea 
alba  below  than  above. 

Where  is  the  round  ligament  of  the  liver  situated  ? — It  is  the 
remains  of  the  umbilical  vein  of  the  foBtus,  and  is  placed  in  the  an- 
terior edge  of  the  broad  ligament.  It  is  fixed  to  the  umbilicus,  and 
enters  tl^  great  fissure. 

To  what  do  the  right  and  left  ligaments  of  the  liver  connect  it  ?  — 
They  connect  it  to  the  cardkges  of  the  false  ribs. 

To  what  does  the  coronary  ligament  of  the  liver  connect  it?  —  It 
connects  it  to  the  right  ala  of  the  tendinous  portion  of  the  diaphragm. 

What  is  the  structure  of  the  liver  ?  —  It  is  composed  of  several 
kinds  of  vessels,  which  by  their  intertezture  form  numerous  friable 


By  what  are  the  vessels  of  the  liver  enveloped  ? — By  a  sheath  Df 
cellular  membrane,  and  peritoneal  membrane  called  the  capsxde  of  the 
vena  portse,  or  Glisaon's  capsule. 

What  are  the  vessels  of  the  liver  ?  —  They  are  the  hepatic  artery, 
the  vena  portse,  and  the  hepatic  veins;  to  which  may  be  added  the 
exeretory  ducts  and  absorbents. 

By  what  vessels  is  the  blood  carried  to  the  liver  ? — ^By  the  hepatic 
artery  and  vena  portse. 

Of  what  use  la  the  hepatic  artery  ? — ^It  is  the  nutrient  artery  of  the 
liver. 

What  is  the  use  of  the  vena  portse  ?  —  It  acts  both  as  a  vein  and 
artery ;  as  a  vein,  it  receives  the  blood  from  most  of  the  abdominal 
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viscera ;  as  an  artery,  it  ramifies  tfarongh  the  fiver^  and  there  is  sup* 
posed  by  some  to  secrete  the  bile. 

How  many  great  branches  are  generally  giyen  off  by  the  vena 
portae  ? — ^It  gives  off  five  principal  branches. 

In  what  do  the  ramifications  of  the  vena  ported  terminate?  —  The 
terminations  of  its  branches  are  in  villous  follicles^  or  acini^  as  they 
have  been  called. 

,     What  is  the  use  of  these  folliculi  or  acini  ?  — The  bile  is  secreted 
jin  them. 

'     What  is  the  name  of  the  small  excretory  dncts  <^  the  hepatic  fol- 
liculi ? — They  are  called  pori  biliarii. 

In  what  do  the  pori  biliarii  terminate?  —  They  terminate  in  one 
large  duct,  called  the  ductus  hepaticus. 

Where  does  the  hepatic  duct  terminate  ?  —  After  joining  the  duct 
from  the  gall  bladder^  called  the  cystic  duct;  it  terminates  in  the  duo- 
denum. 

How  is  the  blood  conveyed  from  the  liver?  —  The  hepatic  veins 
return  the  blood  to  the  inferior  cava. 

Whence  does  the  liver,  derive  its  nerves  f — ^From  the  great  sympa- 
thetic and  eighth  pair. 

QAhJj    BLADDER. 

What  is  the  gall  bladder? — It  is  a  small  bag  which  contains  the 
bile. 

Where  is  it  situated  ? — In  the  anterior  part  of  the  inferior  surface 
of  the  great  lobe  of  the  liver. 

What  is  its  form  ? — ^It  is  pyriform,  but  in  in&nts  often  cylindricaL 

How  is  it  divided  ?  —  Into  a  body,  fundus,  and  neck. 

How  is  the  gall  bladder  situated  when  we  stand  ?  —  It  lies  in  a 
plane,  slightly  inclined  from  behind  forward }  its  fundus  being  turned 
forward. 

How  many  coats  does  the  gall  bladder  possess?'^— Four. 

What  is  peculiar  to  the  internal  coat  ? — The  internal  or  villous  coa« 
is  thrown  into  numerous  minute  folds,  arranged  in  a  beautiful  reti- 
cular form,  filled  with  small  lacunas,  or  ducts  of  follicles,  especially 
1  near  its  neck ;  at  which  place  the  folds  become  longitudinal^  and  form 
[a  kind  of  smaJl  pvlorus. 

Has  the  gall  bladder  any  direct  connectioB  with  the  liver  ?--*-  It  is 
-3onnected  by  vessels  and  cellular  membrane  to  the  liver;  but  in  the 
liuman  body,  no  branches  from  the  pori  biliarii  have  been  discoTered 
opening  into  it. 

How  is  the  neck  of  the  gall  bladder  formed  ? — It  is  formed  by  the 
contraction  and  incurvation  of  the  small  extremity. 

What  is  the  internal  appearance  of  the  neck  of  the  gall  bladder  ?— - 
On  its  internal  surface  there  are  several  reticular  rugss.  • 

What  is  the  course  of  the  cystic  duct  ? — ^It  procMds  from  the  neck 
of  the  gall  bladder^  runs  near  the  hepatic  duct^  and  then  joins  it. 
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"What  dnct  is  formed  by  the  union  of  the  hepatic  and  cystic  ducts  ? 
—  The  ductus  communis  choledochus. 

Where  does  the  ductus  communis  choledochus  terminate?  —  It 
terminates,  frequently,  in  common  with  the  pancreatic  duct,  on  the 
inside  of  the  duodenum,  or  else  alone. 

What  is  the  course  of  the  bile  ? — It  b  secreted  by  the  extremities 
of  the  vena  portse  in  the  acini ;  passes  through  the  pori  biliarii  and 
branches  of  the  hepatic  duct;  by  this  duct  it  is  conveyed  to  the  ductus 
communis  choledochus;  whence,  in  part,  it  passes  by  the  cystic 
duct  to  the  gall  bUidder ;  when  needed  in  the  intestine,  it  returns  by 
the  cystic  duct  and  mixes  in  the  ductus  communis  choledochus  with 
fresh  bile  from  the  hepatic  duct;  and  lastly,  passes  into  the  duodt- 
nuui. 

SPLEEN. 

What  is  the  spleen? — It  is  a  soft,  sponge-like,  fleshy,  purple  mass, 
and  is  very  vascular. 

Where  is  it  situated?  —  In  the  left  hypoohondrlum,  at  the  large 
extremity  of  the  stomach. 

What  IS  its  shape  ?  —  It  is  somewhat  of  an  oval  form. 

Into  what  parts  is  it  generally  divided  ?  —  It  has  an  external  sur- 
face, uniformly  convex ;  an  internal  surface,  divided  by  a  groove  into 
two  concavities;  the  anterior  opposed  to  the  stomach,  the  posterior 
to  the  colon  and  left  kidney;  two  edges,  often  notched;  and  two 
extremities. 

What  is  its  structure? — It  appears  to  be  of  cellular  structure,  but 
ii  is  probably  a  congeries  of  blood-vessels. 

From  whence  does  it  receive  its  blood  ?—> From  the  splenic  artery, 
which  is  a  branch  of  the  ccBliac. 

Whence  do  its  veins  pass  ? — To  the  vena  portsd. 

From  whence  does  it  derive  its  nerves  ?  —  From  the  great  sympa- 
thetic and  eighth  pair. 

What  is  its  use?  —  This  is  not  positively  known,  but  the  most  pro- 
bable is  that  it  acts  as  a  diverticulum  for  the  internal  venous  circula- 
tion.— See  Phfftiology. 

PANCREAS. 

What  is  the  pancreas  f  —  It  is  a  long,  fiat,  glandular  body,  of  a 
grayish-white  color.  ^ 

What  is  its  situation  ? — It  is  placed  at  the  back  part  of  the  epigas- 
tric region,  transversely  under  the  stomach,  and  before  the  spine,  the 
emra  of  the  diaphragm,  the  aorta,  and  vena  cava. 

How  is  the  pancreas  generally  divided?  —  Into  a  superior  and  an 
inferior  edge,  an  anterior  and  a  posterior  side,  a  large  and  a  small 
extremity. 

With  what  parts  are  its  extremities  connected  ? — Its  large  or  right 

11 
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extremity  is  connected  to  the  second  incurvation  of  the  duodenum, 
and  its  lesser  extremity  to  the  omentum,  near  the  spleen. 

Where  is  that  part  situated  which  has  been  termed  the  lesser  pan- 
creas ? — At  the  lower  part  of  the  great  extremity,  where  it  is  connected 
with  the  duodenum. 

Where  does  the  duct  of  the  lesser  pancreas  terminate  ?  —  It  passes 
into  the  extremity  of  the  dnct  of  the  greater  pancreas,  although  some- 
times it  has  a  separate  opening  into  the  duodenum. 

How  does  the  pancreatic  duct  arise?  —  Prom  numerous  small 
branches ;  and  form  a  large  one,  called  duct  of  Wirsungius. 

What  is  the  situation  of  this  duct? — It  is  placed  horizontally  with 
the  substance  of  the  gland,  toward  the  middle  of  its  inferior  edge. 

Where  does  it  terminate? — Sometimes  along  with  the  ductus  com- 
munis choledochus  in  the  duodenum ;  at  others,  alone. 

What  is  the  structure  of  the  pancreas? — It  consists  of  a  great 
number  of  small  glandular  particles  connected  loosely  together;  it 
resembles  the  salivary  glands. 

Whence  does  it  derive  its  arteries? — From  the  pyloric  and  duode- 
nal, but  chiefly  from  the  splenic  artery. 

Whence  does  its  veins  pass  ?  —  They  pass  into  the  splenic  vein. 

From  whence  does  it  derive  its  nerves  ?  —  From  the  great  sympa- 
thetic and  eighth  pair. 

OF  THE  GENITOURINARY  ORGANS. ' 

KIDNSTB. 

What  are  the  kidneys  ?  —  They  are  two  glandular  bodies  of  a  red- 
dish brown  color,  destined  to  secrete  the  urine. 

What  is  their  situation  1  —  They  are  situated  on  the  posterior  part 
of  the  abdomen,  on  each  side  of  the  lumbar  vertebras,  between  the  last 
false  rib  and  ossa  ilia. 

What  is  the  difference  in  the  situation  of  the  right  and  left  kidney  f 
— The  right  kidney,  lying  under  the  great  lobe  of  the  liver,  is  lower 
than  the  left,  which  lies  under  the  spleen. 

What  is  the  form  of  the  kidney? — ^It  somewhat  resembles  the  form 
of  a  large  bean ;  its  circumference  is  convex  on  the  outer  side,  and 
concave  on  the  inner;  the  posterior  side  is  broader  and  flatter  than 
the  forcside,  and  the  upper  extremity  is  incurvated  and  larger  than 
the  lower. 

WKat  coats  does  the  kidney  possess  ? — ^It  has  no  peritoneal  invest* 
ment,  but  is  everywhere  surrounded  by  a  proper  coat,  which  consists 
of  two  laminas,  of  which  the  external  is  thin  and  adheres  to  the  inter- 
nal ;  this  penetrates  the  substance  of  the  kidney  everywhere  by  nume- 
raus  elongations. 

What  is  the  structure  of  the  kidney? — ^Tt  consists  of  two  substances, 
namely:  an  external,  termed  cortical  or  secretory  substance;  and  an 
internal,  named  medullary  substance. 
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How  maj  tbe  cortical  asd  medullary  substances  be  distiDgaished 
from  each  other  ? — ^Tbe  medullary  substance  is  of  a  much  paler  color^ 
and  more  dense  texture,  than  the  cortical;  it  is  divided  into  a  number 
of  unequal  conical  portions,  which  terminate  in  nipple  projections, 
called  papillae,  or  mamillary  processes. 

What  is  the  number  of  the  papillaa  ?  —  They  Yary  in  number  from 
twelve  to  fifteen,  or  more. 

What  is  the  name  of  the  cavities  in  which  the  papillse  are  situated  ? 
Each  papilla  is  situated  in  a  small  funnel-like  cavity,  called  calix  or 
infuudibulum. 

Whi^  is  the  name  of  the  cavity  in  which  the  calices  or  infundibula 
of  the  kidney  terminate?  —  The  infundibula  join  and  form  two  or 
three  tubes,  which  ultimately  form  a  large  conical  cavity,  called  the 
pelvis  of  the  kidney;  it  is  placed  in  part  within,  but  more  without  the 
i>ody  of  the  kidney,  and  is  the  commencement  of  the  duct  of  the 
kidney. 

What  18  the  name  of  the  duct  leading  from  the  pelvis  of  the  kid- 
ney?—  The  ureter. 

What  is  the  course  of  the  ureter  ?  —  It  descends  obliquely,  and 
slightly  inflected,  from  the  kidney  to  the  sides  of  the  anterior  part  of 
the  OS  sacrum ;  and  passing  between  the  rectum  and  bladder,  termi- 
nates in  the  last  of  these  viscera. 

How  many  coats  has  the  ureter  ?  —  Three. 

What  is  the  stnipture  of  the  coats  of  the  ureter  ?  —  The  external 
consists  of  a  compact  filamentary  substance ;  the  middle  one  of  seve- 
ral strata  of  fibres ;  and  the  internal  one  is  of  the  mucous  kind. 

Whence  are  the  arteries  of  the  kidneys  derived  ?  —  The  arteries  of 
the  kidneys  which  are  called  the  emulgent;  come  directly  from  the 
aorta. 

Whence  do  the  veins  of  the  kidney  pass  ?  —  The  veins,  which  are 
called  the  emulgent  veins,  pass  to  the  inferior  cava. 

Whence  are  the  nerves  derived  ?  —  From  the  great  sympathetic  and 
eighth  pair. 

What  is  the  situation  of  tbe  ureter  in  relation  to  the  emulgent  artery 
and  vein  ?  —  The  emulgent  artery  and  vein,  and  the  ureter,  enter  the 
kidney  at  its  inner  edge,  the  artery  being  uppermost ;  the  pelvis,  and 
beginning  of  the  ureter,  behind  and  below  the  bloodvessels. 

RENAL    GLANDS. 

What  are  the  renal  glands  ? — ^They  are  two  small,  flat,  dark  yellow- 
colored  bodies. 

Where  are  they  situated ?—* Immediately  above  the  kidneys,  on 
which  they  rest. 

What  is  the  shape  of  these  glands  ?  —  Each  gland  is  of  an  oblong, 
irregular,  three-sided  figure. 

What  is  the  internal  appearance  of  these  glands  ? — A  cavity  is  found 
within  them. 


124  ANATOHT. 

What  is  ihe  form  of  this  cavity  ?— It  is  (rf  a  narrow  and  triangular 
figure. 

What  is  contained  in  these  cavities?  — They  are  full  of  strong* 
yellow  villi;  and  a  dark  bile-like  fluid. 

Are  these  glands  larger  in  the  foetus  or  adult  ?  —  They  are  much 
larger  in  the  foetus. 

What  are  the  corpora  Wolffiana?  —  Small  bodies  of  foetal  life  ex- 
isting before  the  end  of  the  fifth  month,  and  when  fully  developed 
they  conceal  the  kidneys  and  supra  renal  capsules,  and  are  supposed 
to  be  vicarious  kidneys  for  the  time,  and  consist  of  transverse  csecal 
tubes,  and  each  have  an  excretory  duct  leading  from  their  loirer  part 
in  the  sinus  uro  genitalis,  whicn  is  peculiar  to  the  foetal  state,  and 
finally  becomes,  the  one  the  urinary  bladder^  and  from  the  other  the 
vesiculse  seminales  are  formed. 

Where  do  the  arteries  and  veins  come  from  ?  —  The  arteries  come 
from  the  emulgents,  phrenics,  and  the  aorta,  and  the  veins  of  the 
right  one  terminate  in  the  cava  ascendens,  and  of  the  1^  in  the  left 
emulgent. 

UBINAB.T    BLADDEB. 

What  is  the  urinary  bladder? -^ It  is  a  large  membranous  bag, 
which  serves  as  a  reservoir  for  the  urine. 

What  is  its  situation  ?  —  la  the  lower  part  of  the  abdomen,  and 
front  of  the  pelvis,  immediately  behind  the  symphysis  pubis,  above 
and  beforo  the  lower  part  of  the  rectum. 

What  is  its  form  ?  —  It  is  somewhat  ovifoni^,  rounder  above  than 
below  when  empty,  and  broader  below  than  above  when  full. 

What  purts  of  the  urinary  bladder  are  generally  enumerated  f  —  It 
is  divided  into  a  body,  a  neck  turned  downward  and  forward,  and  a 
fundus  turned  upward. 

How  many  coats  has  the  bladder  f  —  Four. 

What  are  their  names  ?  —An  external  or  peritoneal,  a  muscular,  a 
cellular,  commonly  called  nervous,  and  a  villous  or  mucous  coat. 

What  is  the  extent  of  the  peritoneal  coat  f  —  It  only  covers  the 
fundus,  sides,  and  back  part,  to  a  little  within  the  termination  of  the 
ureters. 

What  is  the  direction  of  the  fibres  of  the  muscular  coat?  —  They 
are  collected  into  distinct  bundles  ;  the  external  ones  aro  mostly  lon- 
gitudinal; the  middle  ones  aro  inclined  to  each  side;  and  the  internal 
ones  become  more  and  move  oblique ;  thus  crossing  each  other  In  vari- 
ous directions. 

What  is  the  nature  of  the  cellular  or  nervous  coat? — It  nearly  re- 
sembles in  situation  and  use  the  tunic  of  the  same  name,  in  the 
stomach  and  intestines. 

What  is  the  structure  of  the  internal  coat?  —  It  is  of  firm  texture, 
though  not  thick ;  and  is  thrown  into  folds  or  rugse,  when  the  bladder 
IS  empty. 
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Bow  many  openings  are  there  into  the  bladder  ?  —There  are  three^ 
situated  at  the  under  part. 

What  is  the  anterior  opening?  —  The  beginning  of  the  urethra 
surrounded  by  the  neck  of  the  bladder. 

What  is  tenned  the  neck  of  the  bladder  ?  —  It  is  an  elongation  of 
the  proper  coats  of  the  bladder,  terminating  in  the  inferior  oiifioe. 

Where  do  the  ureters  open  into  the  bladder? — At  the  posterior 
port. 

At  what  distance  are  these  openings  from  each  other  ?  —  Passing 
obliquely  through  the  coats  of  the  bladder,  they  open  an  inch  and  a 
half  from  each  other,  and  from  the  urethra. 

Where  is  tlie  urachus?  —  At  the  top  of  the  bladder,  above  the 
symphysis  pubis ;  it  ascends  between  the  peritoneum  and  linea  alba 
to  the  umbilicus. 

W^hat  is  the  use  of  the  urachus?-^ In  the  foetus  it  is  hollow,  but 
its  use  is  not  positively  understood. 

Whence  are  the  arteries  of  the  bladder  derived  ?  —  From  the  inter- 
nal iliac. 

Whence  do  its  veins  pass?  —  To  the  internal  iliac  veins. 

Whence  are  its  nerres  derived  ?  — From  the  sacral  and  great 
sympathetic. 

MALE  ORGANS  OF  GENERATION. 

Of  what  parts  do  the  male  organs  of  generation  consist? — They 
consist  of  the  testicles,  with  the  epididymis,  and  vasa  deferentia,  con- 
tained in  the  scrotum ;  the  vesiculss  seminales,  prostate  gland,  Cow- 
per^s  glands,  and  verumontanum,  about  the  neck  of  the  bladder ;  and 
lastly,  the  penis,  composed  of  the  corpora  cavernosa,  corpus  spongio- 
sum, glans  penis,  and  urethra. 

PENIS. 

What  are  the  parts  which  compose  the  penis  ?-<- The  penis  con- 
sists of  the  corpom  cavemoeay  corpus  spongiosum,  urethra,  and  glans 
penis. 

What  are  the  integuments  of  the  penis?-— -The  common  integu- 
ments, devoid  of  fat,  afford  a  loose  and  very  movable  covering  to  the 
penis,  except  on  the  glans,  where  they  are  very  firmly  adhering,  and 
of  much  more  delicate  structure* 

What  is  the  pra^utium  ?  — Immediately  behind  the  corona  glandis 
the  integuments  form  a  loose  doubling,  called  the  prssputiiim,  which 
in  the  unerected  state  cover  the  glans. 

What  is  the  fr»num  ?  —  A  fold  of  the  prsaputium  at  the  under 
part  of  the  glans. 

What  are  the  corpora  cavernosa  ?  —  They  form  the  body  of  the 
penis ;  they  are  two  large  ligamentary  tubes,  firmlv  united  together. 

Where  are  they  situated  ?  —  They  are  situated  Dy  the  side  of  each 
fithcr, 

11* 
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Whit  gfooves  are  formed  by  tbeir  union  ?  — Their  janctbn  if 
inark<Hl  by  two  grooves,  of  which  one  is  superior,  the  other  inferior 
ini  mneh  the  largest. 

What  is  situated  in  the  lower  groove  1  —  The  corpus  spongiosum 
urethraa. 

What  is  situated  in  the  upper  groove? — The  yena  magna  ipskis 
penis. 

To  what  are  the  ends  of  the  corpora  cavernosa  joined  anteriorly  f-7« 
They  terminate  anteriorly  by  a  rounded  extremity,  which  is  covered 
by  the  glans  penis ;  posteriorly,  they  are  entirely  separate,  forming 
the  crura  penis,  which  are  attached  to  the  edge  of  the  nuni  of  the 
ischia  and  pubes. 

What  is  the  structure  of  the  corpora  eavenosa? — A  dense  liga- 
mentous sheet  forms  their  external  ]^art;  internally,  they  consist  of 
numerous  cells,  which  freely  oommumcate  with  each  other. 

How  are  the  corpora  cavernosa  divided?— They  are  internally 
separated  from  each  other  by  a  particular  septum,  called  pecteniformiS| 
which  however  is  perforated  bv  numerous  fissures. 

What  ia  the  urethra?-^ It  is  a  long  membranous  canal,  extending 
from  the  neck  of  the  bladder  to  the  end  of  the  penis. 

What  is  its  situation ?— It  is  lodged  in  the  lower  groove,  between 
the  two  corpora  cavernosa. 

What  is  its  form  ? — It  is  not  throngihout  of  equal  bore,  being  most 
dilated  in  the  prostate  gland,  and  also  an  inch  and  a  half  before  it, 
and  lastly,  just  before  its  external  orifice. 

What  is  its  structure? — It  is  a  continuation  of  the  membrane 
which  lines  the  bladder. 

What  are  the  laoun»?<*  Numerous  small  openings  on  its  surface 
leading  to  minute  pouches. 

In  what  direction  are  the  opening?  of  the  hicun»? — Their  open- 
ings are  turned  forward. 

What  is  the  name  of  the  substance  surnmnding  the  uiethxa?*—- It 
Is  called  the  corpus  spongiamm  urethre,  exoept^  at  about  a  finger 
breadth  and  a  half  from  its  origin  at  the  bladder,  where  it  is  tenued 
the  membranous  part  of  the  ure&ra. 

Where  is  the  membranooa  part  of  the  aretlLra  situated?-— About  an 
ioch  of  its  length  before  the  prostate. 

Where  is  the  bulb  of  the  urethra  situated?  —  The  postmor  com- 
mencement of  the  corpus  apongioBum  is  diluted  into  a  conical  poomi- 
nence  called  the  bulb. 

Where  is  the  ghtns  penis  situated?— It  expaads  over  the  ends  of 
the  corpora  cavernosa. 

Bv  what  is  the  glans  penis  perfcnrated  ?— It  is  peifiuated  anteriorly 
by  the  orifice  of  the  urethra. 

Where  is  the  corona  glandis  ?  —  It  is  a  prominent  edgei  situated 
posterioriy  to  the  apex  of  the  glans. 
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Wliat  is  the  straeture  of  the  corpus  spongiosum? —It  is  composed 
of  a  congeries  of  veins. 

Whence  are  the  arteries  of  the  penis  derived  ? — jfrom  the  internal 
pmdic. 

What  is  the  course  of  the  veins  of  the  penis  ?  —  They  receive  the 
blood  ^m  the  cells  of  the  corpora  cavernosa ;  the j  then  form  the 
corpuB  spongiosum^  which  is  an  extensive  plexus  of  veins ;  from  this 
several  branches  pass  to  the  dorsum  peniS;  and  join  the  vena  magna 
penis ;  this  passes  under  the  «rch  of  the  pubis,  where  it  opens  into 
another  considerable  plexus^  which  surrounds  the  prostate  and  neck 
of  the  bladder;  and  finally,  the  hypogastric  veins  receive  the  blood. 

How  is  the  erection  of  the  penis  effected?  —  The  arteries,  acting 
with  increased  velocity,  distend  the  corpora  cavernosa  with  blood, 
where  it  is  retained,  on  account  of  the  peculiar  construction  of  the 
veins  through  whose  plexus  it  flows  slowly. 

OF  THE  MUCOUS  GLANDS  AND  APPARATUS. 

What  are  the  vesiculss  seminales? — They  are  two  oblong  mem- 
branous reservoirs. 

What  is  their  situation  ? — ^They  are  situated  obliquely  at  the  lower 
and  under  part  of  the  bladder,  and  before  the  rectum;  near  each 
other  anteriorly,  but  (Kstant  behind. 

What  is  their  structure  f— They  are  formed  by  a  convolution  of  one 
tube,  whose  doublings  are  closely  connected  together. 

What  is  their  internal  appearance  7  —  Internally  they  appear  to  be 
composed  of  cells. 

What  is  their  external  covmng?  —  They  are  covered  and  con- 
nected to  the  bladder  and  other  surrounding  parts  by  cellular  mem- 
brane. 

What  is  the  nature  of  their  internal  coat?  —  It  is  a  villous  secret- 
ing membrane. 

How  are  they  connected  with  the  vasa  deferentia? — The  vasa  de- 
ferentm,  beooming  larger,  run  between  the  continuous  extremities 
of  the  vesioulse  seminales :  and  the  termination  of  each  is  partly 
fcHmed  by  the  contiguous  vesicula,  so  that  these  extremities  commu- 
nicate on  each  side. 

Where  do  the  vesiculss  seminales  open  ? — ^Each  vesicle,  after  join- 
ing the  contiguou6  vas  deferens,  pierces  the  prostate  gland^  and  opcua 
into  the  urethra. 

What  is  their  use? — They  secrete  a  peculiar  fluid,  and  by  some 
are  thought  to  retain  the  semen. 

What  is  ihe  prostate  gland  ?  —It  b  a  firm  glandular  body. 

Where  is  it  situated  ?— At  the  neck  of  the  bladder  and  beginning 
of  the  urethra. 

What  is  its  form?  —  It  is  somewhat  of  the  form,  and  about  the 
size  of  a  chesnut,  broad  behind  and  pointed  before 
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What  are  ita  connections  with  the  sorroanding  parts  ? — Its  basis  ia 
turned  towards  the  bladder,  its  apex  towards  the  urethra,  its  inferior 
surface  is  convex,  and  connected  to  the  rectum;  through  its  sub- 
stance, near  the  superior  surface,  the  urethra  passes. 

What  is  its  structure  ?  —  It  is  of  a  spongy  but  very  compact  tex- 
ture, consisting  of  numerous  follicles. 

What  openings  are  there  from  the  follicles  of  the  prostate  into  the 
urethra  ? — Their  ducts,  which  are  ten  or  twelve  in  number. 

What  is  its  use  ?  —  It  secretes  a  peculiar  thin  white  fluid,  whicli 
mino:les  with  the  semen. 

What  are  Cowper's  glands? — ^They  are  two  bodies  about  the  size  of 
a  pea. 

Where  are  they  situated  f  —  Before  the  prostate,  near  the  bulb  of 
the  urethra. 

Where  do  their  ducts  open  ?  —  Near  the  beginning  of  the  urethra. 

What  is  their  use  f  —  They  contribute  a  fluid  which  lubricates  the 
urethra. 

What  is  the  verumontanum  ?  —  It  is  a  small  oblong  oval  eminence. 

How  is  it  situated  ?  —  It  ia  situated  immediately  within  the  pro/J- 
tate,  at  the  under  part  of  the  urethra. 

By  what  is  the  verumontanum  perforated?  —  Its  summit  is  perfo- 
rated by  the  two  orifices  of  the  vesiculae  seminales. 

OF   THB   TSSTIOLES. 

What  are  the  testes  ?  —  They  are  two  glandular  bodies  of  an  oval 
figure,  which  secrete  the  semen,  and  are  contained  in  the  scrotum. 

How  many  coats  have  the  testicles  ?  —  Each  testicle  has  two  coats, 
viz. :  the  tunica  vaginalis,  and  the  tunica  albuginea. 

Describe  the  tunica  vaginalis. —  It  surrounds  the  testicles  as  the 
pericardium  does  the  l^eart,  adhering  only  at  its  posterior  and  supe- 
rior part ;  its  internal  surfiice  is  lubricated  by  a  serous  fluid. 

What  is  the  tunica  albuginea? — It  firmly  invests  the  testicle,  and 
gives  it  support  and  form. 

What  is  the  internal  structure  of  the  testes? — When  the  tunica 
albuginea  is  opened,  the  testicle  is  seen  to  consist  of  an  immense 
number  of  whitish  tubes,  called  tubuli  seminiferi,  folded  in  various 
ways,  and  distributed  in  diSerent  fasciculi  between  membranous  septa; 
the  septa  are  disposed  longitudinally,  diverging  from  the  posterior 
edge  of  the  testicle,  and  form  a  white  body,  which  may  be  termed  the 
nucleus  of  the  testicle ;  at  this  nucleus  the  tubuli  seminiferi  termi- 
nate in  common  trunks,  forming  the  rete  testes,  which  afterwards 
penetrate  the  upper  part  of  the  anterior  extremity  of  the  testes,  and 
are  called  the  vasa  eflerentia. 

What  is  the  epididymis? — It  is  an  oblong  flattened  body,  situated 
along  the  lateral  external  part  of  the  upper  edge  of  the  testicle,  as  far 
as  its  posterior  extremity,  from  the  common  trunks  of  the  tubuli 
seminiferi  or  vasa  efferentia;  it  in  some  measure  resembles  a  flat  arch. 
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sfightlj  ooncaYe  on  the  under  side^  and  irregularly  eonyez  on  the 
upper  side. 

What  18  the  course  of  the  epididymis  ?  ■—  Its  anterior  extremity, 
ealled  its  head,  arises  from  the  testicle,  and  receives  the  vasa  efieren- 
ua ;  its  posterior  extremity,  or  cauda,  which  also  adheres,  hecomes 
gradually  smaller;  the  whole  appears  composed  of  one  convoluted  tube. 

Where  does  it  terminate?  — *In  the  excretory  duct  of  the  testicle^ 
called  the  vas  deferens. 

What  is  the  rtts  deferens  f-^  It  is  the  excretory  duct  of  the  testi- 
cle, and  is  a  small  white  tube  of  dense  staructure. 

Whence  does  it  arise? — It  arises  from  the  epididjrmis. 

What  is  itB  course  ?  —  It  forms,  in  common  with  the  bloodveftsels 
and  nerves  of  the  testicle,  the  spermatic  cord,  in  the  cellular  substince 
of  which  it  ascends  to  the  abdominal  ring,  being  situated  behind  the 
vessels  :  having  reached  the  peritoneum,  it  separates  from  the  vessels 
and  runs  back  in  a  curved  direction,  through  the  cellular  substance 
of  the  peritoneum,  descends  to  the  nearest  side  of  the  bladder,  then 
passes  behind  it,  covered  by  its  peritoneal  coat;  it  afterwards  conti- 
nues its  course  towards  the  neck  of  the  bladder,  where  it  terminates 
near  its  fellow.  In  this  course  it  crosses  the  umbilical  artery  and  the 
extremity  of  the  ureter,  passing  behind  the  former,  and  between  the 
latter  and  the  bladder. 

What  forms  the  spermatic  cord  f-»  The  vas  deferens,  the  sper- 
matic artery  and  veins,  lymphatics  and  nerves,  and  the  whole  covered 
by  the  tunica  vaginalis  communis,  and  the  cremaster  muscle. 

How  is  the  scrotum  formed  ?  —  It  is  a  loose  bag,  formed  merely  by 
a  continuation  of  the  integuments ;  it  is  devoid  of  fai. 

What  is  the  raphe  ?  — It  is  a  projecting  line,  which  divides  it  into 
two  equal  parts. 

What  is  the  dartos?  —  The  cellular  substance  on  the  inside  of  the 
scrotum  is  fibrous,  and  of  a  red  color;  it  hai,  therefore,  by  some  been 
thought  muscular,  and  called  dartos. 

What  is  the  septum  scroti  ?'-«  Loose  cellular  substance  everywhere 
connects  the  testicles  to  the  scrotum,  and  forms  a  septum  between 
them. 

OF    THE    MUSCLES    AND    FASCIJE   OF    THE   PEBINEUM. 

Where  is  the  perineal  fasciae  situated  ?-*  Just  beneath  the  skin  of 
the  perineum,  and  covers  the  musdes,  and  is  spread  over  nearly  all 
the  space  between  the  anus  and  posterior  margin  of  the  scrotum,  and 
between  the  lami  of  the  pubes  and  ischla,  and  is  firmly  fixed  to  the 
bones. 

What  b  the  origin,  insertion,  and  use  of  the  sphincter  ani?  —  Ori- 
gin :  from  the  tip  of  the  os  coccygis,  and  surrounds  the  anus.  Insei^ 
tion  :  into  perineum,  transverse  perinei  and  aocelaratores  urinn.  Use : 
is  to  dose  the  anus,  and  pull  down  the  bulb  of  the  urethra. 

Of  the  sphincter  ani  intemus  ?  —  It  encircles  the  lower  e7  tremity 
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of  tbe  rectam,  close  to  tbe  muooos  membrane^  and  its  ose  is  like  Qte 
preceding. 

What  is  the  origin,  insertion,  and  use  of  the  erector  penis  ?  —  Ori* 
gin :  inner  sur&ce  of  the  tuber  ischii,  and  from  the  insertion  of  the 
great  sacro-sciatic  ligament.  Insertion :  fibrous  membrane  of  the 
corpus  cayemosum  or  cms  penis.     Use :  to  erect  the  penis. 

Of  the  accelerator  urinas;  or  ejaculator  seminis  ?— Origin :  it  arises 
from  the  sphincter  ani,  the  membranous  part  of  the  urethra,  and  orus 
penis.  Insertion :  into  the  middle  of  the  bulb,  and  completely  incloses 
It.     Use :  to  compress  the  bulb. 

Of  the  transversus  perinei  ? — Origin :  inside  of  the  tuberosity  of  the 
ischium.  Insertion  :  central  point  of  the  perineum.  Use :  to  dilate 
the  bulb  while  it  draws  up  the  verge  of  the  anus. 

Of  the  levator  ani  ?  —  Origin :  posterior  part  of  symphysis  pubis, 
obturator  fascia,  ilium,  inner  surface  of  ischium,  and  spinous  prooess. 
Insertion  :  the  anterior  fibres  into  the  central  point  of  perineum,  and 
front  of  rectum ;  the  middle  fibres  into  side  of  rectum,  and  the  poste- 
rior fibres  into  the  back  of  rectum,  and  tendinous  raphe  from  rectum 
to  08  coccygis,  and  into  last  bones  of  os  coccygis.  Use :  to  elevate 
the  anus. 

Of  the  compressor  urethras  ? — Origin :  by  a  tendon  from  inside  of 
symphysis  pubis,  an  eighth  of  an  inch  above  the  lower  edge  of  the  arch. 
Insertion  :  below  membranous  portion  of  urethra  into  a  narrow  tendi- 
nous line,  which  becomes  lost  in  the  central  point  of  the  perineum. 
Use :  to  compress  the  urethra. 

Of  the  coccygeus  muscle? — Origin  :  inner  surfiice  of  the  spine  ol 
the  ischium.  Insertion :  extremity  of  the  sacrum  and  side  of  coccyx. 
Use :  to  strengthen  the  coccyx  and  pull  it  forward. 

What  is  the  triangular  ligament  of  the  urethra? — A  membrane 
which  fills  the  space  below  the  symphysis  pubis,  and  answers  as  a 
septum  between  the  perineum  and  the  pelvis,  in  its  anterior  surface 
is  the  bulb  t)f  the  urethra  in  contact  with  it,  and  behind  is  the  pros- 
tate gland,  a  perforation  exists  in  it  through  which  passes  the  mem- 
branous portion  of  the  urethra. 

Where  is  the  pelvic  fascia  ? — ^It  connects  the  bladder  and  the  sides 
of  the  pelvis.  It  adheres  closely  to  the  periosteum  of  the  pubes,  be- 
tween the  upper  margin  of  the  thyroid  foramen^  and  the  crista  of  the 
pubes. 

For  the  Organs  of  Generation  in  the  Female,  see  Obstetrics,    , 

OF  THE  ORGANS  OF  RESPIRATION. 

What  are  the  organs  of  respiration  ? — The  larynx,  trachea^  bronchiao, 
and  the  lungs. 

What  is  meant  by  respiration  ? — The  inhaling  and  exhaling  the  air 
io  and  from  the  lungs,  as  in  inspiration  and  expiration. 

How  is  inspiration  and  expiration  performed  ? — ^Inspiration,  by  the 
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eontnction  and  descent  of  the  diaphragm,  and  the  raising  of  the  ribs, 
by  which  means  the  thoracic  cavity  is  enlarged,  and  air  enters  the 
trachea  and  cells  of  the  lungs;  and  expiration  is  inuuediately  the 
reTcrse  of  this.  —  See  Fhynohg^, 

LAETNX. 

What  is  the  laT3rnx  ? — ^An  irregular  cartilaginons  tube,  forming  the 
upper  extremity  of  the  wind-pipe,  and  is  an  organ  of  the  voice. 

Where  is  it  situated  ? — ^At  the  upper  extremity  of  the  trachea,  be- 
low the  OS  hyoides,  and  at  the  root  of  the  tongue. 

Of  what  is  it  composed  ? — Of  cartilages  and  ligaments,  and  lined  by 
a  mucous  membrane. 

What  are  the  cartilages? — They  are,  one  thyroid,  <me  cricoid,  one 
epiglottis,  and  two  arytenoid. 

Describe  the  thyroid. — It  is  placed  at  the  anterior  part  of  the 
larynx ;  and  consists  of  two  halves,  which  are  united,  and  form  an 
angle  projecting  forward :  its  superior  edge  has  a  notoh  in  the  middle 
and  elevations  on  each  side,  and  terminates  in  two  comua,  posteriorly, 
which  ascend ;  its  inferior  edge  is  straight,  and  terminates  in  shorter 
comua,  which  bend  down ;  its  posterior  edges  are  straight,  and  on  the 
outer  side  of  each  ala  a  line  runs,  from  a  small  knob  near  its  upper 
comu,  forward  and  downward  to  terminate  in  another. 

Describe  the  cricoid  cartilage. — ^It  is  placed  below  the  thyroid,  and 
is  the  base  of  the  larynx ;  it  is  an  oval  ring  of  unequal  thickness  and 
breadth. 

Describe  the  arytenoid  cartilages. — ^They  resemble  triangular  pyra- 
mids, and  are  placed  on  the  upper  margin  of  the  cricoid ;  when  the 
two  are  joined  together  they  resemble  the  mouth  of  a  pitcher. 

Describe  the  epiglottis.  — It  is  placed  on  the  posterior  face  of  the 
base  of  the  os  hyoides ;  and  in  form  resembles  an  oval  disk,  and  is 
useful  in  preventing  articles  of  food  &lling  into  the  glottis. 

Describe  the  ligaments  of  the  larynx.  —  The  middle  thyreo-hymd 
ligament  fills  the  space  between  the  os  hyoides  and  the  thyroid  carti- 
lage. The  lateral  thyreo-hyoid  ligaments  on  the  posterior  margin  of 
this  membrane  are  extended  between  the  comu  major  of  the  thyroid 
eartilage  to  the  tuberculated  extremity  of  the  os  hyoides.  Thyreo- 
arytenoid  ligaments,  two  in  number  on  each  side  of  the  larynx ;  the 
inferior  one  arises  from  the  middle  of  the  anterior  angle  of  the  base 
of  the  arytenoid  cartilage,  and  is  extended  to  the  inferior  part  df  the 
entering  angle  of  the  thyroid ;  the  superior  one  arises  from  the  middle 
of  the  anterior  edge  of  the  arytenoid  cartilage,  and  is  inserted  in  the 
entering  angle  of  the  thyroid. 

What  is  the  origin,  insertion,  and  use  of  the  thyreo-hyoideus 
muscle  ? — Origin :  obliquely  from  the  side  of  the  thyroid  cartilage. 
Insertion :  into  part  of  the  base,  and  nearly  all  the  comu  of  os 
hyoides.     Use :  when  the  thyroid  cartilage  is  fixed  it  draws  down  the 


132  ANATOMY. 

08  hjmdes,  and  when  tbe  latter  is  fixed  it  draws  up  the  thyroid  earu- 
lage. 

Of  the  erioo-ihyroideoB  ?  -^  Origin :  forepart  of  orieoid  xMirtilage. 
Insertion :  lower  border  of  thyroid.  Use:  to  draw  the  two  oartilages 
obliquely  together. 

Of  the  crico-arytenoidens  posticus? — Origin :  back  of  cricoid  car- 
tilage. Insertion :  posterior  part  of  base  of  arytenoid.  Use :  to  draw 
the  arytenoid  back,  and  make  the  li^ment  tense. 

Of  the  crico-ai^tenaideiis  lateralis? *^ Origin:  side  of  cricoid. 
Insertion  :  side  of  base  of  arytenoid.  Use :  to  draw  the  latter  out- 
wards, and  open  the  chink  of  the  glottis. 

Of  the  thyreo-aiytenddens ?  —  Origin:  posterior  snrfiMe  of  diy- 
roid.  Insertion:  anterior  edge  of  arytenoid  cartilage.  Use:  to  relax 
the  ligaments  of  glottis. 

Of  the  arytenoideus  obliquus? — Origin:  base  of  one  aiytenoid 
cartilage.  Insertion :  tip  of  the  other.  Use :  to  close  the  chink  of 
the  glottis. 

Of  the  aiytenoideuB  transvonsus?  —  Origin;  poBteriorly,  from 
whole  length  of  one  arytenoid  cartilage.  Insertion  :  in  oorreeponding 
manner  into  the  other,  and  fills  the  cylindrical  coneayity  of  the  azyte- 
noid  cartilages.     Use :  to  close  the  chink  of  the  glottis. 

Of  the  thyreo-epiglottideus  ?  —  Origin :  posterior  face  of  thyroid 
cartilage.  Insertion :  into  side  of  epiglottis.  Use :  to  draw  epiglottis 
downwards. 

Of  the  aryteno-epiglottideus?  —  Origin:  superior  lateral  parts  of 
arytenoid  cartilage.  Insertion:  side  of  epiglottis.  Use:  to  draw 
epiglottis  downwards. 

What  is  meant  by  the  rima  glottis  and  the  glottis  ? — The  opening 
between  the  two  lower  ligaments  is  the  former,  and  the  space  between 
the  upper  ligaments  and  duplicatnre  of  mucous  membrane  passing 
from  arytenoids  to  epiglottis,  the  latter. 

What  is  the  use  of  the  larynx?-— It  forms  the  chief  part  of  the 
oi^n  of  Toice,  and  afibrds  a  free  passage  for  respiration;  and  also 
attachment  to  numerous  muscles* 

TRACHEA;  miOKCEIM,  AND   GLANDS  BORDERING  ON   THEM. 

What  is  the  situation  of  the  trachea  ?  -^  It  is  situated  anteriorly  in 
the  lower  part  of  the  ne<^;  between  the  duplioature  of  the  superior 
mediastinum. 

What  is  its  form  ?  —•  Tubular,  and  flattened  posteriorly. 

What  is  the  structure  of  the  trachea?  —  It  consists  anteriorly  of 
segments  of  cartilaginous  circles,  forming  an  incomplete  caaal,  which 
is  membrano-muscular  posteriorly,  and  lined  by  mucous  membrane. 

Into  what  does  the  trachea  divide  ?  — At  its  termination  it  divides 
into  two  tubes  of  similar  structure,  called  bronehiae. 

Where  does  this  division  take  place?  —  Behind  the.ourrature  of 

>  aorta. 
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Hov  many  eoats  has  the  treacliea? — Four,  inolnding  the  internal 
lining. 

Whence  is  the  external  eoat  derived  ?  -^  It  is  a  continnation  of  the 
eellular  ooyering  of  the  longs. 

What  is  the  second  ooat? — It  is  the  internal  periohondrium  to 
its  cartilages. 

What  forms  the  third  coat? — It  has  been  supposed  to  be  mnscn- 
lar ;  it  completes  the  circumference  of  the  cartilaginous  circles. 

Where  is  the  thyroid  gland  situated  f  —  On  the  anterior  and  in- 
ferior part  of  the  neck ;  its  middle  portion  lies  on  the  crico-thjroidei, 
and  its  lateral  portions  on  the  thyro^hyoidei  muscles. 

What  is  its  form  ?-~It  seems  to  be  composed  of  two  oblong  por- 
tions, united  by  their  inferior  extremities;  so  as  to  haye  some  resem- 
bkince  to  a  crescent. 

What  and  where  is  the  thymus  gland  ?  —  It  is  a  gland  peculiar  to 
foDtal  life,  and  is  situated  between  the  trachea  and  upper  extremity 
of  the  sternum,  and  it  is  irregularly  triangular. 

Where  are  the  bronchial  glands  situated  ?  —  About  the  termination 
of  the  trachea  and  beginning  of  the  bronchi». 

What  are  their  appearance?— Gknerally  blue. 

LUNQS. 

Where  are  the  lungs  situated  ?  -^  In  the  cayity  of  the  thorax ;  they 
are  two  in  number. 

What  is  their  general  form? — They  are  convex  next  Ihe  ribs, 
concave  next  the  c^phragm,  and  irregularly  formed  next  the  medias- 
tinum and  heart. 

Into  what  portions  are  the  lungs  divided? — They  consist  of  a 
right  and  a  left  lung,  having  between  them  the  heart  and  posterior 
mediastinum ;  the  right  lung  is  subdivided  into  three  lobes,  and  the 
left  into  two. 

What  is  the  structure  of  the  lungs  ?  —  They  are  almost  entirely 
of  a  spongy  texture,  consisting  of  an  immense  number  of  small  mem- 
branous cells. 

By  what  membrane  is  the  lungs  invested?  —  The  pleura  pulmo- 
nalia. 

Where  do  the  bronchia  ramify  ?  -» Within  the  substance  of  the 
lungs. 

What  is  their  form  ?  —  They  are  conical  tubes ;  which  divide  and 
subdivide,  and  ultimately  become  membranous  tubes. 

Where  do  they  terminate  ?  —  In  the  air  cells. 

How  are  the  air  cells  connected  ?  —  In  bundles  called  lobuli. 

What  is  ihe  relative  situation  of  the  bronchial   vessels  to  the 
branches  of  the  pulmonary  artery  and  vein?  —  A  branch  of  the 
bn>nchia»  generally  lies  between  one  of  the  pulmonary  arteries  and 
pulmonary  vein. 
12 
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What  is  tbe  interlobular  snbstance  ?  —  It  is  the  cellular  or  spongy 
substance  which  surrounds  the  lobuli^  and  connects  them  together. 

How  many  kinds  of  blood-vessels  are  there  for  the  lungs  ?  —  Two, 
the  one  called  pulmonary,  for  the  purpose  of  carrying  the  blood  from 
the  right  side  of  the  heart  to  the  lungs  for  the  purpose  of  aerating  it ; 
the  other  called  bronchial,  for  the  nourishment  of  the  substance  of  the 
lungs. 

How  is  the  pulmonary  artery  ramified  in  the  lungs  ?  —  It  divides 
into  two  branches,  one  for  each  lung;  they  take  the  same  course  as 
the  bronchiae,  and  ramifying  on  the  surfaces  of  the  bronchial  cells, 
they  form  a  beautiful  plexus,  called  the  rete  mirabile  of  Malpighi. 

W  hat  veins  receive  the  blood  of  the  bronchial  arteries  ?  —  The 
bronchial  veins. 

Whither  do  the  bronchial  veins  pass  ?  —  They  pass  irregularly, 
either  to  the  vena  azygos  or  guttural  vein. 

What  blood  do  the  pulmonary  veins  receive? — The  blood  from  the 
pulmonary  arteries. 

How  many  pulmonary  veins  are  there?  — There  are  four;  two  for 
each  lung. 

Whither  do  they  pass?  —  To  the  left  auricle  of  the  heart. 

Whence  are  the  nerves  of  the  lungs  derived?  —  From  the  eighth 
pair,  and  great  sym pathetic. 

PLEURJB. 

What  is  the  situation  of  the  pleurae? — It  lines  the  cavity  of  the 
thorax,  and  closely  invests  the  lungs. 

What  is  its  structure  ?  —  It  is  a  thin,  transparent  serous  mem- 
brane; its  outer  surface  is  adherent  to  the  thorax  and  lungs;  its 
inner  surface  is  smooth  and  lubricated  by  serous  fluid. 

What  is  the  use  of  this  membrane  ?  —  To  afford  a  smooth  and  firm 
covering  to  the  lungs,  a  lining  to  the  cavity  of  the  thorax,  and  to 
subdivide  this  into  two  cavities. 

What  are  the  names  of  the  duplicatures  of  the  pleuraj  ?  —  The 
mediastinum. 

How  is  the  mediastinum  formed  ?  —  The  portions  of  the  pleur» 
which  lines  the  parietes  of  the  thorax  on  each  side  meet  behind  the 
sternum,  unite,  and,  forming  a  double  membrane,  are  reflected 
directly  backwards ;  they  then  separate  to  invest  the  heart,  pericar- 
dium, aiid  great  vessels;  they  give  off  the  covering  to  the  lungs; 
and  then  behind  the  heart  they  again  approach  each  other  and  pass 
to  the  bodies  of  the  vertebrae,  so  that  in  &ct  there  are  two  pleurae, 
one  for  each  side. 

"What  cavities  are  situated  between  the  duplicatures  of  the  pleunn  ? 
—  There  are  three,  viz. :  the  anterior,  posterior,  and  middle  cavities 
\ii  mediastinum, 
hat  aro  contained  in  these  cavities?  —  In  the  anterior  we  have 
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the  remains  of  the  thymus  gland*  In  the  middle  we  have  the  heart 
and  its  pericardium.  In  the  posterior,  the  bronohise,  oesophagus, 
descending  aorta,  beginning  of  intercostal  arteries,  descending  cava, 
Tena  azygos,  thoracic  duct,  par  vagum,  and  great  sympathetic  nerves. 

To  what  part  of  the  sternum  is  the  mediastinum  attached? — To 
the  posterior  part,  a  little  to  the  left  side. 

What  names  have  been  given  to  other  parts  of  the  pleurse  ? — That 
part  of  the  pleurse  which  covers  the  lungs  has  been  called  pleurae  pul- 
monalis ;  and  where  it  lines  the  thorax,  pleurse  costalis. 

Whence  are  the  arteries  of  the  pleurse  derived?  —  Chiefly  firom 
the  intercostals  and  bronchial. 

Whither  do  the  veins  of  the  pleurse  pass  ? — With  those  which  cor- 
respond with  the  arteries  in  name  and  distribution. 

Whence  are  its  nerves  derived? — From  the  intercostals. 


CIRCULATORT  SYSTEM. 

What  is  the  circulatory  system  ?  —  A  congeries  of  organs,  which 
convey  the  blood  to  and  from  every  part  of  the  animal  economy. 

How  is  the  blood  propelled  through  the  system?  —  By  the  heart 
and  arteries,  and  returned  again  to  the  heart  by  the  veins. 

What  is  the  color  of  the  blood  in  the  arteries  and  veins? — In  the 
arteries  it  is  bright  red,  and  in  the  veins  of  a  more  purple  hue. 

Do  not  lymphatics  play  a  part  in  the  circulatory  system  ? — Yes. 

What  are  the  extreme  vascular  ramifications  called  ?  —  Capillaries. 

Of  how  many  coats  are  the  arteries  composed? — Three,  an  ex- 
ternal or  cellular,  the  middle  or  elastic  fibrous  coat,  with  fibres  arranged 
circularly,  and  yielding  readily  to  a  ligature ;  it  also  has  a  few  invol- 
untary muscular  fibres;  the  internal  coat  is  a  thin  easily  ruptured 
serous  tissue. 

How  would  you  distinguish  them  from  the  veins?  —  By  being 
whiter,  more  dense,  and  finner,  and  when  cut  across  having  a  gaping 
aperture ;  and  by  their  pulsatory  motion  in  the  living  subject. 

How  do  the  arteries  begin  at  the  heart?  —  By  two  trunks.  The 
pulmonary  trunk  from  the  right  ventricle  to  the  lungs,  and  the  aorta 
from  the  left  ventricle,  which  is  distributed  by  branches  over  the  whole 
body. 

How  do  they  terminate  ?  —  By  veins,  by  exhalents,  by  glands,  in 
cellular  bodies,  and  by  anastomosis. 

How  are  the  arteries  nourished?  —  By  small. vessels  called  vasa 
vasorum. 

How  are  the  veins  distinguished  from  the  arteries  ?  — r  By  being 
more  transparent,  less  elastic,  and  having  no  pulsation. 

How  is  their  structure? — Similar  to  the  arteries,  but  theii  coats 
tie  much  thinner. 
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Where  do  they  begin  7-— From  the  extreme  branches  of  the  arterieff 
as  a  genecal  rule,  but  in  some  oases  by  open  mouths. 

How  are  they  dbtribnted  ?  —  As  the  arteries^  but  they  are  more 
numerous. 

What  are  in  the  veins  which  are  deficient  in  the  arteries  ? — ^Dupli- 
catures  of  the  internal  coat  called  yalveS;  to  preyent  the  reflow  of  the 
blood. 

What  veins  are  without  valves  ? — Those  of  the  head  and  viscera. 

What  are  the  principal  venous  trunks?  — Six;  four  pulmonary 
veins,  and  the  superior  and  inferior  cava. 

What  are  the  veins  of  the  heart  proper  f— The  coronary. 

BLOOD. 

What  is  peculiar  to  the  blood? — Its  consistence  of  size^  its  red 
color,  and  is  nauseous  saline  taste. 

Is  it  a  homogeneous  fluid  ? — ^No;  after  a  short  time  when  drawn  it 
coagulates,  and  we  have  serum  and  crassamentum. 

What  is  the  serum  of  blood? — A  light  straw-colored  fluid,  con- 
taining albumen,  water,  and  soda,  &c.     See  Physiology. 

What  is  the  coagulating  lymph  of  the  blood  r — It  is  the  fibrin  or 
muscular  portion  of  the  blood. 

Upon  what  does  the  coloring  matter  of  the  blood  depend  ? — Upon 
red  globules,  which  are  highly  plastic. 

Are  not  these  the  heavier  parts  of  the  blood? — Yes. 

What  is  the  coloring  principle  of  these  red  globules? — Iron. 

HEART,  PERICARDIUM,  &o. 

What  is  the  heart  ? — ^The  hollow  muscular  organ  of  the  circulation 
from  which  the  arteries  proceed,  and  to  which  the  veins  return. 

Where  is  it  situated? — In  l^e  thorax  between  the  sternum  and 
the  spine,  bounded  on  the  sides  by  the  lungs,  and  below  by  the  ten- 
dinous centre  of  the  diaphragm.  It  is  a  hollow  muscular  organ.  Its 
apex  is  inclined  to  the  left,  just  below  the  fifth  rib. 

What  is  it0  form  and  size?  —  Somewhat  conical,  flattened  on  its 
inferior  surface,  and  rounded  at  its  upper  part,  and  generally  about 
five  inches  from  apex  to  base;  three  inches  diameter  of  base.  Patho- 
logists have  made  the  oomparitive  size  to  that  of  the  fist  of  the 
individual  to  whom  the  heart  belongs. 

How  is  the  heart  divided  externally? — Into  a  basis,  turned  back- 
wards and  upwards;  an  apex,  pointing  forward  and  to  the  left  side ; 
a  rounded  edge  to  the  right,  a  more  acute  edge  to  the  left;  a  superior 
convex  surface,  and  an  inferior  flat  surface. 

What  are  its  divisions  internally?  —  Into  four  cavities,  viz. :  two 
auricles  at  its  base,  and  two  ventricles  forming  its  body. 

What  communications  exist  between  the  cavities  of  the  heart?  — 
^here  is  no  communication  between  the  two  auricles,  nor  any  between 
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Fig.  77. 


the  two  ventricles ;  bnt  the  right  auricle  communicates  with  the  right 
ventricle,  and  there  is  a  similar  opening  between  the  left  auricle  and 
the  left  ventricle ;  the  two  sides  of  the  heart  are  therefore  distinct. 

What  is  the  use  of  the  auricles?  —  They  receive  the  blood  from 
the  great  venous  trunks  which  are  fixed  to  them^  and  transmit  it  to 
the  ventricles. 

What  is  the  use  of  the  ventricles?  (Fig.  77)  —  To  propel  the 
blood,  the  right  one  through  the  lungs,  and 
the  left  one  through  the  general  system. 

What  is  the  situation  of  the  right  auri- 
cle?'—  Toward  the  anterior  part  of  the 
base  of  the  heart. 

How  is  it  divided  from  the  left  auricle  ? 
-^  By  the  septum  auricularum. 

What  are  the  muscidi  pectinati? — They 
are  transverse  fleshy  fibres  on  the  sides  of 
the  auricle. 

What  veins  open  into  the  right  auricle? 
—  The  two  venae  cav»  and  the  coronary 
vein. 

What  are  the  appendices  to  the  auricles  ? 
—Small  projections  from  the  auricular  cavi- 
ties, like  dogs'  ears. 

Where  do  the  two  cavsd  enter,  and  what  is  the  projection  called 
between  their  mouths? — ^The  superior  cava*  opens  at  the  upper  poste- 
rior part,  and  the  inferior  cava  enters  at  the  lower  posterior  part,  and 
the  tuberculum  Loweri  b  situated  between  the  mouths  of  the  cavse. 

Where  does  the  coronary  vein  enter  the  right  lauricle  ?  —  Towards 
the  inner  and  inferior  part. 

How  is  the  mouth  of  the  coronary  veins" protected? — ^By  a  similu- 
nar  valve  called  the  valve  of  Thebesius. 

What  is  the  valve  of  Eustachius? — ^A  fold  of  the  inner  membrane, 
situated  to  the  left  of  the  opening  of  the  inferior  cava,  near  the  an- 
nulis  ovalis ;  it  pertains  to  foetal  life. 

What  is  the  situation  of  the  right  ventricle  ?•  —  At  the  anterior 
part  of  the  right  side  of  the  heart. 

Is  the  right  or  left  ventricle  the  largest?  —  The  right  is  the 
largest. 

What  are  the  columnse  camesB  ?  —  Fleshy  pillars,  by  the  oontrao- 
iion  of  which  the  valves  of  the  ventricles  are  closed. 

What  are  the  corda  tendinse?  —  They  are  the  tendons  of  the 
eohimnee  camese,  by  which  they  are  connected  to  the  edges  of  the 
valves. 

How  is  the  communication  or  osteum  venosnm,  between  the  right 
auricle  and  ventricle  protected  ?  —  By  the  tricuspid  valve. 

What  is  the  construction  of  this  valve? — It  is  a  tendinous  curtain 
fixed  around  the  circular  opening  into  the  ventricle :  its  opposite 
12* 
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edge  presents  three  points,  whicli  are  connected  to  ike  sides  of  ihe 
ventricle  by  tendinous  cords. 

What  is  the  use  of  this  valve  ? — ^When  the  ventricle  contracts,  thk 
valve  prevents  the  blood  from  returning  into  the  auricle. 

What  artery  arises  from  the  right  ventricle  f*-.  The  pulmonaiy 
artery,  at  its  upper  and  left  side. 

How  is  the  mouth  of  the  pulmonaiy  artery  protected  P  —  It  is 
guarded  by  three  semilunar  valves. 

What  is  the  particular  form  of  the  semilunar  valves?-— The  loose 
edge  of  each  re€>embles  two  small  crescents,  uniting  in  a  middle 
papilla,  called  corpus  sesamoideum  aurantii. 

What  is  the  use  of  these  valves?— They  support  the  column  of 
blood  in  the  artery,  and  prevent  its  returning  into  the  ventricle. 

Where  is  the  left  auricle  situated  ?  ^ — ^At  the  superior  and  posterior 
part  of  the  left  side  of  the  heart 

What  difference  is  there  in  the  size  of  the  left  auricle  from  that  of 
the  right? — The  left  is  smaller  than  the  right,  and  its  sides  are 
thicker. 

What  is  its  structure  ? — It  resembles  that  of  the  right  auricle,  but 
is  more  muscular. 

What  veins  open  into  the  left  auricle? — The  four  pulmonaiy 
veins. 

What  is  the  situation  of  the  left  yentricle  ?^ — ^At  the  posterior  and 
left  part  of  the  heart. 

What  is  its  general  structure?  —  It  is  similar  to  that  of  the  right^ 
but  much  more  muscular. 

How  is  the  communication,  or  osteum  venosum,  between  the  left 
auricle  and  ventricle  protected  ?  —  By  the  mitral  valve. 

What  is  the  construction  of  the  mitral  valve  ?  —  Similar  to  the  tri- 
cuspid, excepting  that  it  has  only  two  portions  for  a  valve. 

What  artery  arises  from  the  left  ventricle  ?  —  The  aorta.' 

How  many  valves  are  there  at  the  mouth  of  the  aorta? — Three, 
called  semilunar. 

What  is  their  structure  and  use  ? — Similar  to  the  pulmonary  valves. 

Where  does  the  pulmonary  arteiy  arise,  and  what  is  its  course  ?  •— > 
It  arises  from  the  right  ventricle,  ascends  towards  the  left,  passing 
before  the  beginning  of  the  aorta. 

How  is  it  divided  ?  —  Into  two,  viz. :  the  right  and  left  pulmonaiy 
arteries,^  one  for  each  lung,  and  are  distributed  throughout  the  lungs. 

How  does  the  right  pulmonary  artery  differ  from  the  left  in  its 
course  ?  —  It  passes  behind  the  aorta  and  superior  cava ;  and  is  the 
longest. 

How  do  they  terminate  in  the  lungs?  —  By  minute  ramifications, 
which  form  upon  the  surfaces  of  the  air  cells,  the  rete  mirabile  Mal« 
pighii. 

How  is  the  circulation  of  the  blood  effected  ? — ^By  the  alternate  con- 
traction of  the  auricles  and  ventricles,  called  the  diastole  and  systole 
3f  the  heart. 
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Describe  the  oourse  of  tbe  blood — ^Tbe  blood  being  returned  by  tbo 
buperior  vena  cava  from  the  apper  part  of  the  body,  and  by  the  infe« 
rior  vena  cava  from  the  lower  part,  is  emptied  into  the  right  auricle ; 
this  coDtraetB  and  disohaiges  its  contents  into  the  right  ventricle; 
▼hen  filled,  the  right  ventricle  contracts ;  by  that  contraction  its  tri- 
cuspid valve  is  shut,  and  its  contents  pmpeUed  through  the  ramifica- 
tions of  the  pulmonary  artery  into  the  lungs.  The  blood  is  returned 
by  the  four  pulmonary  veins  into  the  left  auricle,  which  being  dis- 
tended, now-  contracts  and  throws  its  blood  into  the  left  ventricle ;  the 
kifit  ventricle  then  also  contracts,  its  mitral  valve  shuts,  and  its  blood 
is  propelled  through  the  aorta  and  arteries  into  the  capillary  vessels 
of  the  system.  It  is  ittain  returned  by  the  veins  into  the  two  venaa 
cava^  and  the  right  aunde,  to  undergo  precisely  the  same  process. 
The  months  of  the  aorta  and  pulmonary  artery  being  each  protected 
by  three  semilunar  valves,  the  blood  is  prevented  passing  back  from 
them  into  the  ventricles. 

What  sensible  change  is  produced  on  the  blood  in  the  lungs  1 — ^The 
venous  blood,  which  is  brought  to  the  right  side  of  the  heart,  is  of  a 
dark  purple  hue;  during  its  passage  through  the  lungs  it  attracts 
oxygen  from  the  air  in  the  bronchial  cells,  and  gives  out  a  quantity 
of  carbonic  acid  gas ;  when  returned  to  the  left  auricle,  it  is  found  of 
a  bright,  florid  red  color. 

What  are  the  arteries  which  nourish  the  heart,  and  whence  are  they 
derived  f  —  They  arise  from  the  aorta,  just  after  it  has  left  the  heart, 
and  are  called  coronary."  ^ 

What  is  their  course  and  distribution  1  —  That  which  supplies  the 
right  side  of  the  heart  runs  between  the  right  auricle  and  ventricle ; 
and  that  which  supplies  the  left  side  passes  between  the  pulmonary 
artery  and  left  ventricle. 

Where  do  the  coronary  veins  terminate?— In  the  great  coronaiy 
vein,  which  terminates  in  the  right  auricle. 

Whence  are  the  nerves  of  the  heart  derived  ?  —  From  the  cardiac 
plexus. 

By  what  is  the  heart  surrounded?  —  By  the  perieardium;  exter- 
nally a  fibrous  membrane,  internally  a  serous;  which  is  reflected  over 
the  heart,  and  roots  of  vessels. 

What  are  its  connexions  ?  —  It  adheres  to  the  tendinous  centre  of 
the  diaphragm,  below,  and  to  the  great  vessels  at  the  baae  of  the 
heart. 

How  b  its  inner  sur&ce  lubricated  7  ^*  By  a  serous  fluid. 

OF  THE  ARTERIES  IN  GENERAL. 

AORTA. 

From  what  part  of  the  heart  does  the  aorta  arise,  and  what  is  its 
ofmrse?  — It  arises  from  the  superior  part  of  the  left  ventricle,  oppo- 
■ito  the  fourth  costo-stemal  articuktion,  and  then  ascends  obliquely 
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to  the  right ;  then  curves  back,  and  to  the  l^t,  as  high  aa  the  seoond 
dorsal  vertebra ;  it  then  parses  down  and  back  to  the  left  aide  of  the 
spine,  to  the  fourth  lumbar  vertebra. 

How  is  it  generally  divided  ? — It  is  usuallj  divided  into  the  ascend* 
inp:  and  descending  aorta. 

What  parts  of  the  body  are  supplied  with  blood  from  each  of  its 
divisions:  —  The  head  and  upper  extremities  are  supplied  from  the 
tscending  aorta ;  the  trunk  and  lower  extremities  from  the  descending. 

What  are  the  capital  branches  of  the  aorta  J  —  They  ire  the  two 
Bul^clavians,  the  carotids,  the  ooeliao,  the  superior  mesenteric^  the 
emulgent,  the  inferior  mesenteric,  and  the  iliac  arteries. 

What  are  the  smaller  branches  ?— They  are  the  coronary,  bronchial, 
oesophageal,  intercostal;  inferior  diaphragmatic,  spermatic,  lumbar,  and 
sacnd  arteries. 

Which  of  the  branches  of  the  aorta  arise  in  pairs,  and  which  of 
them  singly? — They  all  arise  in  pairs,  except  the  coeliac,  the  two 
mesenteric,  some  of  the  oesophageal,  the  bronchial,  and  sometimes  the 
sacral. 

Fig.  78. 


What  are  the  first  arteries  given  off  by  the  aorta?  —  The  coronary. 

What  are  the  names  of  the  arteries  given  off  from  the  arch  of  the 

aorta?  —  The  artcria  innomiuata*(Fig.  78,)  or  common  trunk  of  the 
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right  ouotid*  and  ngiit  sabclavian;^  and  the  left  carotid  '  and  left 
sabdayian." 

What  ia  the  general  oonrae  of  the  carotid  arteries^  and  how  are 

Pig.  79. 


thej  divided  7  —  They  mn  directly  to  the  head,  and  are  divided  into 
the  external  and  internal  carotids  at^ 

Where  is  the  external  carotid  distributed  ?'  (Fig.  79.)— To  the 
fiice  and  external  parts  of  the  head. 

Where  are  the  internal  carotids'  distributed?  —  To  the  brain. 

Whither  do  the  subclavian  arteries  pass,  and  where  do  they  termi- 
nate?— They  pass  behind  and  under  the  clavicles  to  the  upper  ex- 
tremity, and  terminate  at  the  upper  edge  of  the  first  rib. 

What  name  do  they  assume  in  passing  from  the  thorax  ? — ^Axillary 
arteries."    (Fig.  78.) 

What  arteries  are  given  off  from  the  thoracic  portion  of  the  de- 
scending aorta  ? — ^The  bronchial,"  oesophageal,  below  '  and  intercostal 
arteries.*' 

What  arteries  does  the  abdominal  portion  of  the  descending  aorta 
give  off?— The  phrenic,  coeliac,  superior  mesenteric,  emxdgent  sper- 
matic, inferior  mesenteric,  lumbar,  sacral,  and  iliac  arteries. 

Whither  do  the  phrenic  arteries  pass  ?  —  To  the  diaphragm. 

Where  do  the  cceliao  arteries  go? — To  the  stomach,  spleen,  and 
Ever. 

What  parts  do  the  superior  mesenteric  supply?  —  The  mesentery, 
Bmall  intestines,  &c, 
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Where  do  the  eniulgent  arteries  go?  —  To  the  kidneys. 

Where  do  the  remainder  of  the  branches  go? — The  spermatic  to 
the  testes,  the  inferior  mesenteric  to  the  great  intestines^  the  lumbar 
to  the  loins,  and  the  sacral  to  the  sacrum. 

How  does  the  aorta  terminate  ?  —  In  the  two  iliac  arteries,  which 
pass  to  the  pelvis  and  lower  extremities. 

How  are  the  iliac  arteries  divided  ? — Into  the  external  and  internal 
iliacs;  the  internal  iliacs  go  to  the  pelvis^  the  external  pass  to  the 
thighs  and  lower  extremities. 

Where  do  they  terminate  ?^ —  Under  Poupart's  ligament. 

What  name  does  the  external  iliac  assume  on  passing  from  the  ab- 
domen ?  —  The  continuations  of  the  external  iliacs  on  the  lower  ex- 
tremities, are  called  the  femoral  arteries. 

OF  THE  OAROTIDS  AND  THEIR  BRANCHES. 

Where  do  the  carotids  arise?  (Figs.  78,  79,  «wjpra.)^The  right' 
arises  from  the  arteria  innominate,  and  the  lefl^  is  the  next  capital 
branch  given  off  by  the  aorta. 

What  is  their  course?  — They  ascend  on  each  side  of  the  trachea, 
between  it  and  the  internal  jugular  vein,  as  high  as  the  larynx,  with- 
out giving  off  any  branches;  and  in  this  course  are  called  the  primi- 
tive carotids. 

How  are  they  divided  ?  —  Opposite  to  the  os  hyoides  ihey  divide 
into  the  external  and  internal  carotids. 

What  is  the  relative  situation  of  the  external  and  internal  carotid 
arteries  ?  —  The  external  is  situated  before  and  to  the  inside  of  the 
internal,  at  their  origin. 

What  is  the  general  course  of  the  external  carotid  artery? — It 
ascends  behind  the  angle  of  the  lower  jaw,  passes  under  and  some- 
times in  the  substance  of  the  parotid  gknd,  and  terminates  opposite 
the  condyle  of  the  lower  jaw. 

How  many  branches  does  it  give  off,  and  what  are  their  names?  — 
It  gives  off  nine  branches,  viz. :  anteriorly,  the  superior  thyroideal,* 
the  lingual,'  the  external  maxillary  or  labial,  and  the  fascial ;  ^  poste- 
riorly, the  occipital,*  the  posterior  auris ; "  interiorly,  the  ascending 
nharyngeal ;  and  lastly,  it  divides  into  the  temporal,*^  and  the  internal 
maxillary,*'  also  a  small  laryngeal  branch. 

Where  does  the  superior  thvroideal  artery' arise,  and  what  is  its 
course  and  distribution  ? — It  arises  from  the  inner  side  of  the  exter- 
nal carotid  near  its  origin ;  and  immediately  after  its  ori^n,  it  bends 
downwards  and  gives  branches  to  the  jugular  glands,  the  fat,  and  the 
skin ;  then  runs  transversely,  and  is  distributed  to  tJie  thyroid  gland 
and  larynx,  as  well  as  slightly  to  the  pharynx. 

What  is  the  next  branch  given  off  ?  —  The  lingual,'  which  passes 
over  the  cornu  of  the  os  hyoides  to  the  muscles  of  that  bone  and  of 
the  tongue,  and  to  the  sublingual  gland;'  then  loses  itself  in  the 
tongue^  where  it  has  been  called  the  ranial  arteiy. 
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What  is  the  next  branch  given  off?  —  The  external  maxillaiy 
or  labial,  (Fie.  80,)  which  p.     ^ 

arises  anteriorly,  and  passes 
over  and  just  before  the  mas- 
seter,  and  middle  of  the 
lower  jaw;  it  then  runs 
under  the  depressor  anguli 
oris,  supplying  it,  the  bucci- 
nator, and  the  quadratus ;  it 
sends  off  first,  the  submen- 
tal, below  the  chin— next,  a 
contorted  branch,  which,  di- 
viding at  the  commissure  of 
the  Hps,  runs  along  their 
edges,  and  forms,  with  its 
fellow,  the  coronaria  labio- 
rum;  it  then  ascends  to- 
wards the  nose,  and  is  dis- 
tributed about  it;  it  after- 
wards reaches  the  inner  an- 
gle of  the  palpebrse,  and 
dispenses  several  branches. 

What  is  the  next  branch 
given   oflf? — The  ascending 

pharyngeal,  arising  from  the      ''A^  J^^f^'  nutrk  the  general  distribution  qfth€  diffhmi 

inner  side  of  the  external  ""^  "^^'^  *""" '"'• 

carotid ;  is  of  small  size,  and  ascends  upon  the  rectus  anticus  to  the 

pharynx ;  and  some  of  its  branches  enter  the  cranium. 

What  branch  is  next  given  off?  —  The  occipital,' arising  poste- 
riorly. 

What  IS  its  coarse  ? — It  passes  obliquely  before  the  internal  jugular 
vein,  and  giving  twigs  to  the  stylo-hyoideus,  stylo-glossus,  and  digas- 
tric, it  runs  between  the  styloid  and  mastoid  processes,  supplying  the 
muscles  and  integuments  of  the  os  occipitis ;  it  communicates  poste- 
riorly with  the  vertebral  and  cervical,  and  superiorly  with  the  tem- 
poral artery. 

What  is  the  next  branch?  —  The  posterior  auris,**  arising  poste- 
riorly ;  is  distributed  to  the  external  ear. 

W  hat  is  the  next  branch  ?  —  The  facial ;  ^  it  arises  anteriorly,  and 
passes  across  before  the  masseter  muscle,  and  is  distributed  to  it,  and 
to  the  fat  of  the  cheek. 

What  artery  is  next  given  off?  —  The  temporal." 

What  is  its  course  and  distribution  ? — It  emerges  from  the  parotid 
gland,  ascends  over  the  ^goma,  and  divides  into  an  anterior,  middle, 
and  posterior  branch.  The  anterior  or  frontal  branch  supplies  the 
forehead ;  the  middle  or  parietal  branch  goes  partly  to  the  forehead 
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and  partly  to  tlie  occiput ;  and  the  posterior  or  occipital  branchy  to 
the  occiput. 

What  is  the  next  and  laat  branch? — The  internal  maxillary;**  it 
commences  from  the  termination  of  the  external  carotid,  and  courses 
just  below  the  cervix  of  the  lower  jaw,  bending  inward,  forwiurd,  and 
downward ;  and  then  ascends  forward  to  the  sphsano-maxillary  fissure. 
What  arteries  does  the  internal  maxillary  give  oflf?'  (Fig.  81.)  — 
The  arteria  meningea  media,  the  inferior  maxillary,  the  alveolar,  the 
infra-orbitar,  the  palato-maxiUary,  and  the  sphaano-palatine ;  and  also 
various  other  branches  to  the  adjacent  parts,  from  which  they  have 
received  names. 

Describe  the  course  and  distribution  of  the  branches  enumerated. 

— The  arteria  meningea  media  ^ 
Fig.  81,  passes  through  the  foramen  spi- 

nosum  of  the  os  sphenoides  to 
the  dura  mater;  the  inferior  max- 
illary enters  "^  the  canal  of  the 
*  lower  jaw,  and  goes  to  the  teeth 
and  chin;  the  alveolar  goes  to 
the  back  teeth  of  the  upper  jaw ; 
the  infra-orbitar  ^  passes  idong 
the  infra-orbitaiy  canal  to  the 
cheek;  the  palato-maxillaiy  de- 
scends in  the  canal  of  the  same 
name  to  the  palate;  and  the 
sphaeno-palatine  goes  to  the  cavity 
of  the  nose. 

What  is  the  general  course  of 
the  internal  carotid  artery?  —  At  first  it  forms  a  curve  backward,  and 
is  situated  more  posteriorly  than  the  external;  it  ascends  to  the 
petrous  portion  of  the  temporal  bone,  passes  through  its  canal  into 
the  cavernous  sinus ;  it  there  forms  another  considerable  curve  by  the 
side  of  the  sella  turcica,  and  by  the  side  of  the  internal  clynoid  pro- 
cess it  pierces  the  dura  mater. 

Enumerate  the  branches  of  the  internal  carotid.  —  It  sends  one 
')ranch  forward  just  as  it  pierces  the  dura  mater,  which  accompanies 
the  optic  nerve  through  the  foramen  opticum,  called  the  ophthalmic, 
v^hich  is  distributed  to  the  contents  of  the  orbit ;  it  then  divides  into 
three  branches ;  namely,  the  communicans,  which  runs  backwards  to 
join  the  vertebral ;  the  anterior  cerebri ;  and  the  media  cerebri. 

What  is  the  course  of  the  anterior  cerebri  ?  —  It  runs  forward  and 
unites  with  its  fellow  from  the  other  side,  and  then  divides  into  two 
or  three  branches,  which  go  to  the  anterior  lobes  of  the  brain,  the  cor- 
pus callosum,  and  to  the  middle  lobes  of  the  brain. 

What  is  the  course  of  the  media  cerebri?  —  It  is  larger  than  the 
former ;  divides  into  several  rami,  which  supply  the  superficial  parts 
of  the  brain,  above  and  below. 
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OP  THE   SXTBCLAVIAN  ARTERIES  AND  THEIR  BRANCHES. 


Fig.  82. 


What  is  the  numher  of  the  subclavian  arteries  ?  (Fig.  82.) — There 
are  two,  one  going  to  each  arm. 

Where  do  they  arise,  and  what  is 
their  course?  —  The  right  subola- 
vian*^*  arises  from  the  arteria  inno- 
ininata;'  the  left  is  the  third  branch, 
which  proceeds  directly  from  the  arch 
of  the  aorta,  and  passes  transversely 
under  the  clavicles,  and  over  the  first 
rib ;  the  left  is  the  shortest. 

Where  do  they  change  their  name? 
—  Above  the  middle  of  the  first  two 
ribs,  between  the  anterior  insertions 
of  the  scaleni ;  they  then  take  the 
name  of  axillarv  arteries. 

Enumerate  the  branches  of  the  sub- 
clavian artery.  — They  run  some  way 
without  giving  off  any  branches ;  then 
each  gives  off  six,  viz. :  the  vertebral,* 
the  internal  mammary,"  the  cervical,' " 

the  intercostal,  the  inferior  thyroideal,'  and  the  supra-scapular  arte- 
rics,"  and  proftinda  cervicis." 

Where  does  the  vertebral  artery  arise,  and  what  is  its  course  and 
distribution  ?  —  From  the  posterior  and  upper  side  of  the  subclavian. 
It  ascends  and  enters  the  canal  formed  in  the  transverse  cervical  pro- 
cesses, sending  off  twigs  in  its  ascent  to  the  medulla  spinalis  and  its 
membrane,  and  ^ving  arteries  to  the  vertebral  muscles ;  its  course  is 
veiy  tortuous,  especially  before  it  enters  the  cranium,  at  the  foramen 
magnum  occipitis;  before  entering  the  cranium  it  communicates  with 
the  cervical  and  occipital  arteries,  and  immediately  after  it  enters,  it 
gives  branches  to  the  medulla  oblongata,  corpora  olivaria,  &c. ;  it 
then  advances  on  the  basilary  process  of  the  os  occipitis;  here,  join- 
ing its  fellow,  it  forms  the  basilar  artery,  which  communicates  with 
the  branches  of  the  internal  carotid,  and  is  distributed  to  the  posterior 
lobes  of  the  brain. 

What  is  the  circulus  arteriosus,  or  the  circle  of  Willis  ?  —  The 
branches  of  communication  between  the  vertebral  arteries  and  the 
internal  carotids  surrounding  the  sella  turcica. 

Where  does  the  internal  mammary  artery"*  arise? — It  arises  from 
the  anterior  and  lower  side  of  the  subclavian. 

What  is  its  course  and  distribution?  —  It  descends  behind  the 

cartilages  of  the  true  ribs,  an  inch  from  the  sternum,  giving  branches 

to  the  thymus  gland,  mediastinum,  pericardium,  pleura,  intercostal 

muscles,  &o.,  and  passes  from  the  thorax  by  the  side  of  the  ensii'orm 
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cartilage  of  the  sternum,  to  the  rectus  abdominis,  where  it  oommuni* 
cates  with  the  epigastric  artery. 

Where  does  the  cervical  artery  arise  ?  —  From  the  upper  side  of 
the  subclavian. 

What  is  its  course  and  distribution  ?  —  It  sometimes  arises  singly, 
and  immediately  divides,  or  its  two  branches  have  distinct  origins ; 
the  cervicalis  anterior  runs  behind  the  carotid  of  the  same  side,  and 
is  distributed  to  the  anterior  muscles  of  the  neck,  and  to  those  of  the 
larynx,  pharynx,  &c. }  the  posterior  cervical  passes  under  the  .trans- 
verse process  of  the  last  vertebra  of  the  neck  and  runs  to  the  posterior 
cervical  muscles. 

Where  does  the  superior  intercostal'^  arise,  and  what  is  its  course? 
—  From  the  lower  side  of  the  subclavian ;  and  it  descends  on  the  inside 
of  the  two  or  three  uppermost  ribs  near  their  heads,  and  sends  off, 
under  each  of  these  nbs,  a  branch  which  runs  along  ito  lower  edge, 
supplies  the  intercostal  muscles,  and  contiguous  parts  of  the  pleurae,  £c. 

Where  does  the  profunda  cervicis  ^  arise  ? — Either  from  the  subcla- 
vian or  superior  intercostal,  and  ascends  the  back  of  the  neck. 

Where  does  the  inferior  thyroideal  arise  f — From  the  upper  part 
of  the  subclavian,  near  the  internal  mammary. 

What  is  its  course  and  distribution  ?  —  It  ascends,  passes  behind 
the  primitive  carotid,  and  is  chiefly  distributed  to  the  thyroid  gland. 

Where  does  the  supra-scapula  artery  arise,"  and  what  is  its  course 
and  distribution  ?  —  It  arises  near  the  inferior  thyroideal,  and  some- 
times from  it;  and  passes  to  the  notch  behind  the  coracoid  process  of 
the  scapula,  and  is  distributed  to  the  muscles  at  the  back  and  upper 
part  of  that  bone. 

AXILLARY  AND  BRACHIAL  ARTERIES  AND  BRANCHES,  &C. 

Where  do  the  axillary  arteries  commence?  (Figs.  83, 84.)  —  At  the 
first  rib,  between  the  insertions  of  the  scaleni  muscles^  being  the  con- 
tinuations of  the  subclavian. 

Where  do  they  terminate  ?  —  Opposite  the  lower  part  of  the  tendon 
of  the  latissimus  dorsi ;  the  continuation  of  each  is  called  the  brachial 
artery. 

Enumerate  the  branches  of  the  axillary  arteries.  —  Each  axillaiy 
artery  sends  off  five  or  six  branches,  namely,  the  external  mammary 
or  thoracic  arteries,  the  infra-scapular,**  the  anterior  circumflex,  and 
the  posterior  circumflex."     (Fig.  83.) 

How  many  external  mammary  arteries  are  there?"** — Usually 
three  or  four,  but  two  are  chiefly  noticed. 

Which  is.  the  first  branch  given  off  by  the  axillary  artery  7^  The 
superior  mammary. 

What  is  its  course?— -It  descends  between  the  pectoralis  major 
and  minor,  giving  branches  to  them  and  to  the  serratns  antious,  latis- 
simus dorsi,  &c. 
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Wliat  is  the  second  branch  given  off,  and  its  course  and  distribn 
tM>n  t  —  The  inferior  mammary.     It  mns  along  the  inferior  edge  of 


Pig.  88. 


Fig.  84. 


the  pectoralis  major^  and  is  distributed  to  the  adjacent  muscles,  breast, 
and  skin. 

What  is  the  third  branch  given  off,  and  its  course  and  distribu- 
tion ? — The  infiu-scapular,**  which  is  a  very  considerable  artery,  and 
takes  the  course  of  the  inferior  costa  of  the  scapula,  sending  branches 
to  the  subscapularis,  teres  major  and  minor^  and  large  branches  to  the 
inferior  part  of  the  scapula. 

What  is  the  course  and  distribution  of  the  anterior  circumflex 
artery  ?  —  It  is  small ;  it  runs  forwards  under  the  coraco-brachialis, 
then  bends  outward,  and  passes  under  the  deltoid. 

Where  does  the  posterior  circumflexe  artery  arise,  and  what  is  its 
coarse  and  distribution  ? —  It  is  a  considerable  vessel  arising  from  the 
lower  and  posterior  part  of  the  trunk ;  and  it  runs  backward  between 
the  head  of  the  os  humeri  and  teres  major,  surrounding  the  articula- 
tion till  it  reaches  the  posterior  part  of  the  deltoid,  under  which  it 
parses  and  is  distributed. 
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Wliere  does  the  brachial  artery  commence  ?  ^ — It  is  the  continiiation 
of  the  axillary  artery,  beginning  immediately  below  the  tendon  of  the 
latissimus. 

What  is  its  course  ? — It  descends  on  the  inside  of  the  arm,  over  the 
coraco-brachialis,  and  short  head  of  the  triceps,  and  along  the  inner 
edge  of  the  biceps  to  the  middle  of  the  arm. 

What  branches  are  given  off  by  the  brachial  artery  above  the  bend 
of  the  arm  ? — Besides  many  small  branches  to  the  neighboring  parts, 
it  sends  off,  first,  the  profunda  humeri  superior,^  from  the  inner  side 
of  its  upper  part,  which  is  a  long  branch,  and  passes  behind  the  bone, 
and  communicates  with  the  radial  artery;  secondly,  the  profunda 
inferior,*^  about  the  middle  of  the  arm,  which  descends  towards  the 
inner  condyle;  thirdly,  the  anastomodicus  magnus,'^  given  off  a  little 
above  the  inner  condyle,  communicating 
with  the  arteries  of  the  forearm. 

What  is  the  situation  of  the  braohia] 
artery  at  the  bend  of  the  arm?  —  At  the 
bend  of  the  arm  it  runs  under  the  aponeu- 
rosis of  the  biceps,  and  under  the  median 
vein. 

How  does  the  brachial  artery  terminate  r 
(Fig.  85.;)— A  little  below  the  bend  of  the 
arm  it  divides  into  two  principal  branches; 
an  inner  or  posterior,  named  ulnar  or  cubi- 
tal;^ and  an  outer  or  anterior,  named 
radial.  *f*r  What  is  the  course  of  the  ulnar 
artery f — It  passes  deep  under  the  flexors 
of  the  hand  and  fingers  to  the  inner  part 
of  the  forearm,  along  the  outer  side  of  the 
flexor  carpi  ulnaris  and  os  pisiforme  to  the 
palm  of  the  hand ;  passing  over  the  ante- 
rior annular  ligament,  and  under  the 
palmar  fascia,  and  here  forming  the  super- 
ficial palmar  arch. 

What  are  the  chief  branches  given  off 
by  the  ulnar  before  it  reaches  the  wiist  ? 
.^  First,  the  ulnar  recurrent ;  second,  the 
anterior  interosseous  artery;  and  third, 
the  posterior  interosseous  artery. 

What  is  the  course  of  the  ulnar  recur- 
rent?*^.—It  runs  to  the  inner  condyle, 
then  turns  up  to  communicate  with  the 
branches  of  the  anastomodicus. 

Where  is  the  anterior  interosseous  given 
off,  and  what  is  its  course?  " — ^It  is  given  off  deeply  between  the  heads 
of  the  ulna  and  radius;  it  descends  close  to  the  interosseous  ligament, 
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under  the  pronator  quadratus,  behind  which  it  perfbiates  the 

anient,  and  goes  to  the  back  of  the  wrist. 

Where  is  the  posterior  interosseous  *"  given  off,  and  what  is  its  course  ? 
•^It  has  usually  a  common  origin  with  the  anterior;  and  about  a 
couple  of  inches  below  the  articukdon  it  pkrces  ihe  interosneous  liga- 
ment, and  haying  given  off  a  recurrent  towards  the  external  condylo 
of  the  OS  humeri,  it  desc6nds*behind  the  ligament,  and  is  distributed 
to  ihe  muscles  ou  the  back  of  the  arm,  and  communicates  with  the 
antejrior  interosseus  and  other  arteries. 

What  is  the  course  of  the  superficial  palmar  arch  ?  ^ — It  crosses  the 
upper  part  of  the  palm  of  the  hand,  and  passes  towards  the  thumb, 
lying  between  the  palmar  fascia  and  flexor  tendons  of  the  fingers. 

Wlmt  branches  are  given  off  hj  it  ? — ^It  sends  off  five  branches,  viz. : 
the  ulnaris  profunda,  and  four  digital  arteries. 

What  is  the  course  and  distribution  of  the  ulnaris  profunda  ?  —  It 
passes  deep  under  the  flexor  tendons  to  join  the  arcus  profundus  of 
the  radial  artery;  it  also  sends  a  branch  to  the  inner  side  of  the  little 
finger. 

What  is  the  course  and  distribution  of  the  digital  arteries? — They 
are  given  off  in  succession ;  each  passes  between  the  heads  of  two 
iiei^boring  metacarpal  bones;  it  l^en  splits  into  two,  one  branch 
passing  along  the  inside  of  one  finger,  the  other  branch  along  the  out- 
aide  of  the  adjacent  finger.  The  first  supplies  the  outside  of  the  little 
fing^,  and  inside  of  ihe  ring  finger ;  the  second  goes  to  the  outside 
of  the  ring  finger,  and  inside  of  the  middle  finger ;  the  third  to  the 
outside  of  the  middle  finger,  an4Juside  of  the  fore-finger ;  the  fourth 
to  the  outside  of  the  index,  and  inside  of  the  thumb. 

How  does  the  superficial  palmar  arch  terminate  ? — By  a  branch  of 
eommjinicatton  with  die  radial  artery. 

What  is  the  general  course  of  the  radial  artery  ?  " —  It  takes  the 
direction  of  the  radius;  it  passes  over  the  pronator  teres,  and  at  the 
wriat  it  lies  superficially  between  the  tendons  of  the  flexor  carpi  radi- 
alia,  and  supinator  longus. 

What  branch  does  it  give  off  before  it  reaches  the  wrist  ?  —  In  its 
oouFM  to  the  wrist  it  gives  off  the  radial  recurrent  over  the  outer  con- 
dyle^  to  communicate  with  ihe  anastomosing  branches  of  the  brachialis ; 
and  in  its  coarse  downward  it  supplies,  by  small  branches,  the  various 
muscles  through  which  it  passes. 

What  bianones  does  the  radial  arteiy  give  off  at  the  wrist  ?  .^  It 
gives  off  ihe  superfidalis  volss  ^  to  the  ball  of  the  thumb  and  palm 
of  the  hand,  which  often  communicates  with  the  superficial  palmar  arch. 

How  does  the  radial  arteiy  form  the  deep  palmar  arch  ?  —  It  runs 
backwards  under  the  tendons  of  the  abductor  and  extensors  of  the 
thumb ;  between  the  basis  of  the  first  bone  of  the  thumb  and  of  the 
Bietacarpal  bone,  of  the  forefinger,  it  passea.  into  the  palms  of  the  hand, 
where  it  forms  the  arcus  profundus. 

What  is  the  course  of  the  arcus  profundus  ?  —  It  runs  undei  the 


150  ANATOMY. 

tendons  of  the  flexor  muscles  close  to  the  bones,  and  joins  the  com* 
inunicating  branch  of  the  superficial  arch ;  and  gives  off  a  branch  tc 
the  thumb^  and  one  passes  from  it  between  each  metacarpal  bone. 

BRANCHES  OF  THE  DESCENDINO  THOBAOIO  AORTA. 

Enumerate  the  branches  given  off  by  the  thoracic  portion  of  the 
aorta.  ^- The  bronchial^  the  oesophageal,  and  the  inferior  intercostal 
arteries. 

.Where  do  the  bronchial  arteries  arise? — They  are  given  off  very 
irregularly,  but  they  generally  arise  from  the  fore  part  of  the  aorta; 
there  is  at  least  one  for  each  lung,  and  sometimes  more. 

What  is  their  course  and  distribution  ? —  They  pass  directly  to  each 
lung,  to  the  substance  of  which  they  are  distributed. 

Where  do  the  oesophageal  arteries  arise? — They  are  from  three 
to  six  in  number,  and  arise  from  the  fore  pith;  of  the  aorta,  and  are 
distributed  to  the  oesophagus. 

Where  do  the  intercostal  arteries  arise? — They  arise  in  pairs 
along  the  back  part  of  the  descending  aorta,  all  the  way  to  the  dia- 
phragm. 

What  is  their  course?  — They  run  transversely  over  the  bodies  of 
the  vertebrae,  and  supply  the  intercostal  muscles,  contiguous  pleurse,  &c. 

BRANCHES  OF  THE  ABDOMINAL  AORTA. 

Enumerate  the  arteries  given  off  by  the  abdominal  aorta.  (Fig.  86.) 

—  The  phrenic,'  the  cceliac,'  the  superior  mesenteric,*  the  emulgent,' 
the  capsular,'  the  spermatic,"*  the  inferior  mesenteric,"  the  himbar,* 
and  the  sacral  artenes.** 

How  many  phrenic  arteries  are  there,  and  where  do  they  arise,  and 
what  is  their  course  ?  They  are  two  in  number,  and  arise  from  the 
aorta,  between  the  crura  of  the  lesser  muscle  of  the  diaphragm,  run 
along  the  concave  side  of  the  diaphragm,  and  are  distrihuted  to  its 
fibres,  and  to  the  neighboring  parts. 

Where  does  the  coeliao  artery  arise,  and  what  are  the  distributions? 

—  From  the  fore  part  of  the  aorta,  immediately  after  its  passage 
through  the  crura  of  the  diaphragm,  nearly  opposite  to  the  junction 
of  the  last  dorsal  with  the  first  lumbar  vertebra,  uid  divides  into 
three  great  branches,  viz. :  the  coronary  of  the  stomach,*  the  hepatic, 
and  the  splenic* 

What  is  the  course  and  distribution  of  the  coronary  of  the  stomach  ? 

—  It  is  the  least  of  the  three  branches ;  it  passes  to  the  left,  and  hav- 
ing reached  the  superior  orifice  of  the  stomach,  it  returns  along  the 
lesser  curvature,  giving  branches  which  surround  the  stomach,  and 
communicates  with  the  pyloric  artery. 

What  is  the  course  and  distribution  of  the  hepatic  artery?  —  It 
runs  to  the  upper  and  inner  part  of  the  pylorus,  there  giving  off,  first, 
the  pyloric  artery,  which  is  small :  and  a  larger  one,  the  gastro-epip* 
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loicft  dextra,  which  rans  along  the  right  side  of  the  great  ourvatare 
of  the  stomach,  haying  first 

at  the  pylorus  given  off  the  *^fr  ^^• 

duodenal  artery  to  the  duo- 
denum ;  it  then  proceeds  he- 
hind  the  gall  ducts  towards 
the  gall  hkLdder,  to  which  it 
gives  off  the  cystic  arte- 
ries; then  divides  into  two 
branches,  one  of  which  goes 
to  the  right  and  the  other  to 
the  left  k)be  of  the  liver. 

What  is  the  course  and 
distribution  of  the  splenio 
artery  ?  —  It  runs  towards 
the  left,  hidden  behind  the 
pancreas;  and  towards  the 
spleen,  adhering  to  the  pan- 
creas, to  which  it  gives  off 
several  branches;  the  pan- 
creatica,  near  the  extremity 
of  the  pancreas,  gives  off  the 
gastro-epiploica  sinistra,  to 
the  left  portion  of  the  great 
curvature  of  the  stomach ;  it 
then  gives  the  vasa  brevia  to 
the  great  extremity  of  the  sto- 
mach; and  lastly,  it  divides 
into  four  or  five  considerable 
branches,  which  terminate  in 
the  spleen. 

Where  does  the  superior 
mesenteric  artery  arise,  and  what  is  its  course  t — It  arises  from  the 
fore  part  of  the  aorta,  a  little  below  the  coeiiac,  and  descends  obliquely 
to  the  left,  at  first  covered  by  the  pancreas;  it  then  passes  over  the 
duodenum,  and  enters  between  the  two  laminse  of  the  mesentery.  In 
the  rest  of  its  course  it  takes  a  sweep  obliquely  from  the  left  to  tho 
right,  and  terminates  at  the  extremity  of  the  ilium ;  by  this  means  it 
forms  a  long  arch,  from  which  sixteen  or  eighteen  branches  proce<:d, 
chiefly  to  the  small  intestines;  the  first  and  last  branches  are  shorter 
than  the  middle  ones.  These  branehes  join  each  other  by  numerous 
arches:  the  first  considerable  branch  is  the  colica  dextra,  which, 
passing  along  the  superior  part  of  the  colon,  communicates  with  the 
inferior  mesenteric;  the  second  principal  branch  supplies  the  last 
portion  of  the  ilium  and  the  first  of  the  colon,  and  is  called  the  ilio- 
colica* 

Where  does  the  inferior  mesenteric  artery  arise,  and  what  is  its 
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coarse?  —  It  arises  from  the  fore  part  of  the  aorta,  about  a  ftnger^s 
breadth  below  the  spermatic  arteries,  and  divides  into  three  or  fom 
branches,  which  are  distributed  to  the  large  intestines ;  tiie  fifst  of 
which  communicating  with  the  colica  deztra  upon  the  colon,  is  named 
colica  sinistra:  the  lower  branch  sends  off  the  anterior  hemorrhoxdalifl 
interna  to  the  posterior  portion  of  the  rectum. 

How  many  emulgent  arteries  are  there,  and  where  do  they  arise, 
and  what  is  their  course  ? — They  are  two,  one  for  each  kidney;  they 
arise  from  the  sides  of  the  aorta,  immediately  under  the  superior  me- 
senteric. The  right  lies  more  backward,  and  is  longer  than  the  left, 
passing  behind  the  vena  cava :  they  both  lie  behind  the  emulgent 
veins,  and  enter  the  substance  of  the  kidneys  behind  the  vein. 

Where  do  the  capsular  arteries  arise?  —  The  right  comes  most 
commonly  from  the  ri^t  emulgent,  and  the  left  from  the  aorta  above 
the  emulgent. 

What  is  their  course  and  distribution? — They  pass  direetly,  and 
are  distributed  to  the  renal  capsules. 

Where  do  the  spermatic  arteries  arise,  and  what  is  their  course  ? — 
They  arise  near  each  other,  from  the  fore  part  of  the  aorta,  between 
the  emulgents  and  inferior  mesenteric*  They  descend  obliquely  out- 
ward, giving  off  minute  branches ;  in  men  they  pass  through  the 
abdominal  ring  to  be  distributed  to  the  testes,  while  in  women  they 
remain  in  the  abdomen,  and  are  distributed  to  the  ovaria  and  uterus. 

Where  do  the  lumbar  arteries  arise,  and  how  are  they  distributed? 
— They  arise  from  the  posterior  part  of  the  abdominal  aorta,  in  five  or 
BIX  pairs,  and  are  distributed  on  each  side  of  the  loins. 

Where  does  the  sacral  artery  arise?  —  It  generally  arises  from  the 
bifurcation  of  the  aorta ;  it  is  distributed  to  the  os  sacrum^  contiguous 
peritoneum,  &c.,  &c. 

PRIBHTIYX  ILTAO  ABTERIX8  AND  THEIR  BRANCHES. 

What  is  the  course  of  the  right  primitive  iliac  ?  *"  —  It  passes  first 
before  the  origin  of  the  left  iliac  vein,  and  then  desoeiids  before  the 
right  iliac  vein. 

What  is  the  course  of  the  left  primitive  iliac?  ''-^-It  descends  before 
and  to  the  outer  side  of  the  left  vein. 

How  are  they  divided  ?  —  Opposite  the  union  of  the  ilium  and 
sacrum,  each  divides  into  an  internal  and  external  iliac  artery. 

What  is  the  course  of  the  trunk  of  the  internal  iliac  ?  '^ — It  panes 
into  the  cavity  of  the  pelvis,  a  little  before  the  sacro-iliao  junction ; 
and  being  directed  a  little  forwards  it  forms  a  curve,  whose  convexity 
is  turned  downwards  and  backwards. 

What  are  the  chief  branches  given  off  by  the  internal  iliac  ?*— They 
are  the  lesser  iliac,  the  gluteal,  the  sciatic^  the  pndic,  the  obturator, 
and  the  umbilical  arteries. 

Where  do  the  lesser  iliacs  arise,  and  what  are  their  course  ?  —-They 
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are  the  first  branches  given  off  by  the  internal  iliac,  but  sometimes 
they  proceed  from  the  gluteal;  and  pass  behind  the  psoas,  and  are 
dlstriouted  to  the  iliacus  intemuS;  to  the  os  ilium,  to  the  quadratus 
lomborum,  muscles,  &c. 

Where  does  the  glutsMd  artery  arise,  and  what  is  its  course  f  —  Tt 
is  one  of  the  greatest  branches  given  off,  and  is  the  second  branch 
given  off  by  the  internal  iliac ;  and  passes  from  the  pelvis,  along  the 
sebtiG  nerve,  through  the  greater  saoro-ischiatic  notch ;  and  is  distri- 
buted in  numerous  branches  to  the  glutaeus  maximus  and  medius. 

What  is  the  third  branch  given  off, and  its  course? — The  sciatic;** 
it  is  next  in  size  to  the  gluteal ;  and  after  detaching  several  branches 
to  the  rectum,  &o.,  it  passes  obliquely  over  the  sciatic  nerve,  accom- 
panying it  through  the  great  sacro-ischiatic  notch,  and  descending 
with  it  along  the  posterior  part  of  the  thigh;  and  being  distributed  to 
the  parts  adjacent. 

Where  does  the  pudio  artery  arise?  — It  generally  arises  from  one 
common  trunk  with  the  sciatic. 

What  is  its  course  and  distribution?  —  After  sending  branches  to 
the  bladder,  rectum,  &c.,  it  quits  the  pelvis  through  the  great  sacro- 
ischiatic  notch;  then  passes  behind  the  spine  of  the  ischium,  and 
again  enters  the  pelvis  through  tiie  lesser  sacro-ischiatic  notch;  it 
next  runs  on  the  inside  of  the  tuberosity  of  the  ischium,  and  separates 
into  two,  an  inferior  or  perineal  arteiy,  and  a  superior,  which  is  the 
artery  of  the  penis.  The  latter  runs  along  the  branch  of  the  ischium 
and  pubis  to  the  symphysis ;  in  this  course  it  sends  an  artery  to  the 
bulb  of  the  urethra,  and  having  reached  the  symphysis  pubis,  it 
divides  into  two  branches,  one  tibe  dorsal,  the  other  the  cavernous 
artery  of  the  penis ;  the  dorsal  runs  along  the  superior  groove  of  the 
penis,  the  cavernous  enters  and  is  distributed  within  the  corpora 
cavernosa. 

Where  does  the  obturator  artery  arise,  and  what  is  its  course?  — 
Its  origin  varies;  sometimes  it  arises  from  the  internal  iliac,  and 
Bometimea  from  the  lesser  iliac ;  now  and  then  from  the  epigastric, 
and  rarely  from  the  external  iliac ;  and  passes  from  the  pelvis  at  the 
upper  part  of  the  ligament  of  the  foramen  ovale,  and  is  distributed  to 
the  pcctineus  and  triceps. 

What  is  there  peculiar  to  the  umbilical  artery  ? — ^It  is  important  to 
the  foetus,  but  is  nearly  obliterated  in  the  adult. 

Wliat  is  its  course  ? — It  ascends  on  the  side  of  the  bladder,  giving 
branches  to  it,  the  peritoneum,  and  contiguous  parts;  and  then 
assumes  the  form  of  a  ligament,  and  passes  upwards  to  the  umbi* 
licus. 

What  is  the  course  of  the  external  iliac? — It  descends  on  the 
iliac  muscle  as  &r  as  Poupart's  ligament. 

What  branches  does  it  give  off? — The  epigastric,  and  circumflex 
iliac. 

Where  does  the  epigastric  artery  arise^  and  what  is  its  course  ?  — 
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Fig.  87. 


It  arises  internally  from  the  external  iliac,  as  it  passes  nnder  Pou- 
part's  ligament ',  and  it  ascends  obliquely  behind  the  tendon  of  the 
transversalis  abdominis,  towards  the  posterior  part  of  the  rectnS;  be- 
hind which  it  mns,  giving  branches  to  the  contiguous  parts :  and 
terminates  by  anastomosing  with  the  internal  mammary  artery. 

Where  does  the  circumflex  iliac  arise^  and  what  is  its  course  ? — It 
arises  from  the  outer  side  of  the  external  iliac,  under  Poupart's  liga- 
ment :  and  it  passes  to  the  inner  labium  of  the  crista  of  the  ilium^ 
where  it  is  distributed  to  the  abdominal  muscles. 

ARTERIES    OF    THE    LOWER    EXTREMITIES. 

Where  does  the  femoral  artery'*  commence?  (Fig.  87.)  —  Imme- 
diately after  the  external  iliac  passes  under  Poupart's  ligament. 

What  is  its  courser  —  It  descends  over 
the  brim  of  the  pelvis  and  head  of  the  os  fe- 
moris;  it  is  placed  on  the  inside  of  the 
femoral  vein,  and  is  covered  only  by  the 
skin,  fat,  and  glands;  it  then  descends  be- 
tween the  sartorius,  vastus  internus,  and 
triceps,  being  covered  for  a  great  part  of  the 
way  by  the  former.  Below  the  middle  of  the 
thigh  it  passes  through  the  tendinous  parts 
of  the  triceps,  then  over  the  inner  ridge  of 
the  linea  aspera,  and  below  the  tendon  of 
the  triceps  into  the  ham,  where  it  forms  the 
popliteal  artery. 

What  branches  does  it  send  off  in  the 
groin  ?  —  To  the  inguinal  glands,  one  or  two 
to  the  parts  of  generation,  Called  the  exter- 
nal pudics;  others  to  the  muscles  near  the 
groin,  and  the  profunda. 

Where  is  the  profunda"  given  off,  and 
what  is  its  course?  —  It  arises  about  four 
inches  below  Poupart's  ligament,  from  the 
posterior  part  of  the  femoral  artery;  it  is 
nearly  equal  in  size  to  the  femoral  artery. 
It  passes  deep  betwixt  the  adductors  and 
vastus  internus;  it  gives  off  high  up,  first 
the  circumflex  interna, '^'^  distributed  to  the 
pectinalis,  triceps,  and  obturator,  and  anas- 
'  tomoses  with  the  obturatory  artery;  second, 
the  circumflexa  externa,  *®  near  tne  former, 
which  is  distributed  to  the  external  and 
upper  part  of  the  thigh,  anastomosing  with 
the  gluteeal ;  third,  the  pcrforantes,  usually 
three  in  number,  sent  off  lower  down  and  posteriorly,  which  per- 
forate the  triceps,  and  are  distributed  to  the  back  part  of  the  tliigh. 
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What  name  does  the  femoral  artery  assume  in  the  hams?  (Fig. 
88.)— PopUteal.* 

What  branches  does  it  give  off? — Two  su- 
periorly, called  the  supenor  articular,  which 
pass  to  the  upper  part  of  the  knee-joint;  two 
inferiorly,  to  the  lower  part  of  the  knee-j<Hut, 
called  the  inferior  articular;  and  one  or  two  be- 
tween these,  called  the  middle  artioular. 

How  does  it  terminate  ?  —  It  divides  into  ihe 
anterior  and  posterior  tibial  arteries. 

What  is  the  course  of  the  anterior  tibial  f  '^ 
—  It  passes  between  the  heads  of  the  tibia  and 
fibula,  through  the  interosseous  ligament;  then 
descends  on  its  forepart,  between  the  tibialis  anti- 
cus  and  extensor  digitorum;  passes  under  the 
common  annular  ligament ;  and  advances  on  the 
convex  side  of  the  foot  as  far  as  the  interstice 
between  the  first  and  second  metatarsal  bones. 

Uow  is  the  anterior  tibial  artery  distributed? — 
As  it  passes  between  the  tibia  and  fibula  it  gives 
off  several  fflnall  branches ;  it  gives  off  numerous 
others  as  it  descends  upon  the  leg,  and  over  the 
upper  part  of  the  foot ;  at  its  termination  it  sends 
off  a  large  branch  between  the  heads  of  the  first 
and  second  metatarsal  bones,  to  join  the  posterior 
tibial;  it  also  sends  several  branches  over  the 
metatarsal  bones,  and  a  considerable  one  to  each 
side  of  the  great  toe. 

What  is  the  course  of  the  posterior  tibial 
arteiT,  and  how  is  it  distributed?"" — It  de- 
scends between  the  soleus,  tibialis  posticus, 
flexor  digitorum  communis,  and  flexor  longus 
pollicis ;  It  then  runs  behind  the  inner  ankle,  and 
passes  to  the  sole  of  the  foot  through  the  concavity  of  the  os  calcis, 
where  it  divides  into  the  external  and  internal  plantar  arteries ;  and 
it  gives  branches  to  the  muscles  as  it  descends,  and  the  nutrient 
artery  to  the  bone :  it  also  communicates  behind  the  inner  ankle 
with  the  anterior  tibial. 

What  is  the  course  and  distribution  of  the  external  plantar  artery?^ 
(Fig.  89.)  —  It  passes  on  the  concavity  of  the  os  calcis  obliquely 
inder  the  sole  of  the  foot,  to  the  base  of  the  fifth  metatarsal  lK)ne ; 
thence  it  runs  across,  forming  the  plantar  arch,  towards  the  great  toe, 
where  it  communicates  with  the  large  branch  of  the  anterior  tibial ; 
from  the  convex  side  of  this  plantar  arch'  branches  proceed  to  the  out- 
side of  the  second  toe  and  to  both  sides  of  the  three  last  ones,  in  the 
same  way  as  the  digital  arteries  of  the  hand  are  given  off. 

What  is  the  course  and  distribution  of  the  internal  plantar  artery  ?* 
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^Having  passed  beyond  the  middle  of  the  sole  of  the  foot  it  divides, 
Bending  pne  branch  to  the  great  toe^  where  it 
communicates  with  the  branch  of  the  anterior 
tibial,  and  another  to  the  first  phalanges  of  Uie 
other  toes,  communicating  with  the  branches  of 
the  arch. 

What  is  the  course  and  distribution  of  the 
fibular  artery  ? — ^It  descends  on  the  back  of  the 
fibula,  between  the  soleus  and  flexor  longus 
pollicis,  giving  rami  in  its  course,  and  about 
the  lower  thini  of  the  fibula  it  sends  a  branch 
between  it  and  the  tibia  to  the  integnunents  of 
the  tarsus ;  between  the  astragalus  and  tendo- 
Achillis,  it  forms  an  arch  with  the  posterior 
tibial ;  thence  running  outward  and  above  the 
external  ankle,  it  communicates  with  the  ante- 
rior tibial,  and  sends  off  several  ramL 

VEINS. 

SUPERIOB    CAVA. 

Where  does  the  superior  cava  arise,  and  how 
does  it  terminate? — It  arises  from  the  superior 
part  of  the  right  auricle,  where  it  is  sur- 
rounded by  the  pericardium ;  it  then  ascends  a  little  to  the  right  and 
backwards,  and  terminates  behind  the  cartilage  of  the  first  rib  by 
dividing  into  two  branches,  called  the  subclavian  veins. 

What  veins  does  the  superior  cava  receive  ? — The  azygos,  the  right 
internal  mammary  vein,  and  several  lesser  branches. 

What  is  the  vena  azygos  ? — It  is  the  trunk  of  the  intercostal  veins 
of  the  right  side,  and  of  the  inferior  intercostals  of  the  left. 

What  is  its  course  ?  —  It  crosses  from  the  left  to  the  right,  ascends 
on  the  right  side  of  the  bodies  of  the  vertebrse,  passes  behind  and 
above  the  root  of  the  right  lung,  and  enters  the  posterior  part  of  the 
vena  cava. 

What  veins  does  the  right  subclavian  receive  ? — ^The  external  jugu- 
lar, the  internal  jugular,  and  the  vertebral. 

What  is  peculiar  to  the  left  subclavian? — It  is  by  much  the 
longest,  passes  before  and  across  the  arteries  going  to  the  head,  and 
receives,  besides  the  same  veins  as  the  right,  the  trunk  of  the  left 
superior  intercostals  and  the  left  internal  mammary. 

What  is  the  axillary  vein  ? — It  is  a  continuation  of  the  subclavian, 
and  receives  the  blood  of  the  veins,  which  correspond  to  the  branches 
of  the  axillary  artery. 
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VEINS  OF  THE  HEAD  AND  NECK. 

WhftI  are  some  of  the  Teins  of  minor  importance?  (Fig.  90.) ~* 
Tke  ^Mial,*  nnini  submental^  inferior  palatine^  lingual^  phaijngt;al 
saperior  thyroid^  occipi- 
tal    diploic,     Buperficial  Fig.  90. 
temporal,  tempond,*'  and 
intOTial  maxillary. 

What  Teios  does  the 
external  jugular'  reeoive  1 
— The  frontal  yein  from 
the  forehead;  the  angu* 
lar  yein  from  about  the 
inner  angle  of  the  eye; 
the  temporal  yein  from 
the  temple ;  the  auricular 
yein,  £rom  the  ear;  the 
lingual  yein,  from  the 
tongue ;  the  occipital 
yein  from  the  occiput; 
and  the  suprahumeral 
yein,  from  the  scapula. 

What  is  its  oourse  and 
termi  nation  ?  —  It  runs 
iuperficially  down  the 
neck  oyer  the  muscles, 
and  passing  behind  the 
clavicle,     it    terminates 

generally  in  the  subclayian  of  the  same  side,  but  sometimes  in  the 
udllary,  and  sometimes  at  the  union  of  these  two. 

How  is  the  internal  jugular^  formed  ?  —  It  receives  branches  from 
the  facial  and  temporal,  but  is  chiefly  formed  by  the  sinuses  of  the 
dura  mater. 

What  are  the  chief  sinuses  of  the  dura  mater?  —  The  cavemoup, 
the  circular,  the  superior  and  inferior  petrosal,  the  occipital,  the 
inferior  longitudinal,  the  torenlar  herophili,  and  the  superior  longitu- 
dinal. 

Where  is  the  oayemous  sinus  situated  ? — On  each  side  of  the  sella 
turcica^  at  the  a^x  of  the  petrous  portion  of  the  temporal  bone. 

Whence  does  it  reociye  its  blood  ?  —  From  the  great  ophthalmio 
Teins. 

Where  is  the  circular  sinus  situated  ? — Around  the  pituitary  gland. 

Where  are  the  superior  petrosal  sinuses  situated,  and  whence  do 
•  thcT  receive  blood  ? — In  the  groove  of  the  ridge  of  each  os  petrosum, 
and  receive  blood  from  the  cavernous  and  circular  sinuses. 

Where  are  the  inferior  petrosal  sinuses  situated?  —  Along  the 
suture,  formed  by  each  os  petrosum  and  os  occipitis. 
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Whence  do  they  receive  their  blood  ?  —  From  the  cayernoos  and 
circular  Binnses. 

Where  is  the  occipital  sinus  situated?  —  In  the  inferior  portion  of 
the  internal  crucial  spine  of  the  os  occipitis^  and  receiyes  blood  from 
the  cerebellum. 

Where  is  the  inferior  longitudinal  sinus  situated  ?  —  On  the  lower 
edge  of  the  falx. 

Where  is  the  torcular  herophili  situated,  and  whence  does  it  re- 
ceive blood  ? — In  the  junction  of  the  fsdx  and  tentorium,  and  receives 
blood  from  the  inferior  longitudinal  sinus,  and  from  the  vena  magna 
galeni. 

Where  is  the  superior  longitudinal  sinus  situated  ? — In  the  furrow 
of  the  spine  of  the  os  frontis,  upper  edges  of  the  parietal  bones,  and 
superior  portion  of  the  internal  crucial  ridge  of  the  os  occipitia. 

Where  are  the  lateral  sinuses  placed? — Along  the  posterior  edge 
of  the  tentorium,  in  the  grooves  of  the  lateral  portions  of  the  crucial 
ridge  of  the  os  occipitis ;  in  those  on  the  inside  of  the  posterior  infe- 
rior angle  of  the  parietal  bones ;  in  those  of  the  inside  of  the  mastoid 
portions  of  the  temporal  bones ;  and  in  those  on  each  side  of  the.  fora- 
men magnum  of  the  occipital  bone. 

Whence  do  they  receive  their  blood  ?  —  From  the  superior  longi- 
tudinal, torcular  herophili,  occipital,  and  petrosal  sinuses. 

Where  do  they  terminate?  —  At  the  jugular  foramina^  where  the 
internal  jugular  veins  begin. 

What  is  the  course  of  the  internal  jugular  veins,  and  where  do  they 
terminate? — They  descend  by  the  sides  of  the  cervical  vertebm,  along 
the  edges  of  the  longus  colli,  behind  the  stemo  and  omo-hyoideus, 
behind  the  external  extremity  of  the  clavicle,  and  terminate  in  the 
subclavian  veins. 

What  is  the  course  of  the  vertebral  vein  ? — ^It  acoMnpanies  the  ver* 
tebral  artery,  through  the  foramina  of  the  tranaverse  processes  of  the 
cervical  vertebrae. 

Whence  does  it  receive  its  blood  ? — ^It  receives  blood  from  the  late« 
ral  sinuses,  through  the  foramen  condyloideum  posterius  and  fonimea 
mastoideum,  and  from  the  vertebral  canal. 

Where  docs  it  terminate? — It  terminates  in  the  upper  and  poste- 
rior part  of  the  subclavian  vein. 

VEINS  OF  THE  UPPER  EXTREMITIES. 

How  are  the  veins  of  the  upper  extremities  classed  ?  — -  Into  deep- 
seated  and  superficial. 

What  is  the  situation  and  names  of  the  deep-seated  veins  ?  (Fig.  91.) 
—  They  accompany  the  arteries,  and  are  axillary,  two  brachial,  two 
radial,  two  interosseous,  and  two  ulnar. 

What  are  the  supeificial  veins,  and  where  are  they  situated  ?«• 
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Tliej  are  tbe  ceplialic/  baBilic/  and  median/  and  lie  directlj  under 
the  skin. 

Where  is  the  cephalic  vein  situated,  and  what  Fig.  91. 

branches  does  it  receive? — Along  the  outer  and 
fore  part  of  the  arm  and  forearm,  and  receives 
brancmes  from  the  back  of  the  hand,  and  from  a 
little  below  the  bend  of  the  arm,  &c. 

Where  does  it  terminate  ?  —  It  ascends  and  ter- 
minates in  the  axillary  vein. 

What  is  the  situation  of  the  basilic  vein,  and 
what  are  the  branches  it  receives  ? — Along  the  inner 
and  fore  part  of  the  arm  and  forearm,  and  receives     .    „   . 
branches  from  the  ulnar  side  of  the  arm  and  hand^     \  f  (f 
and  terminates  in  the  axillary  vein. 

What  is  the  situation  and  divisions  of  the  median 
veinf  —  Between  the  cephalic  and  basilic,  and 
divides  into  two  branches^  called  median  cephalic 
and  basilic. 

What  is  the  chief  branch  wbich  joins  it? — The 
vena  profunda,  a  branch  of  communication  with  the 
deep-seated  veins. 


INFERIOR  CAVA. — VEINS  OP  THE  LOWER 
EXTREMITIES. 

What  is  the  origin  of  the  inferior  vena  cava  ?  — 
From  the  inferior  part  of  the  right  auricle  of  the 
heart. 

What  is  its  course  ? — It  pierces  the  diaphragm ; 
is  placed  in  a  notch  at  the  posterior  part  of  the 
liver;  descends  along  the  bodies  of  the  vertebrsB  to 
the  right  side  of  the  aorta ;  and  opposite  the  junc- 
tion of  the  fourth  and  fifth  lumbar  vertebrse  it 
divides  into  two  branches,  called  the  iliac  veins. 

What  veins  are  received  by  the  vena  cava?  —  The  two  phrenic,  or 
diaphragmatic  veins;  the  four  hepatic  veins;  lower  down^  the  two 
eoiulgent,  the  spermatic  veins,  and  the  lumbar  veins. 

Where  do  the  hepatic  veins  enter  the  cava?  —  At  its  anterior  part, 
jost  where  it  passes  behind  the  liver. 

What  is  the  course  of  the  emulgent  veins  ? — ^They  are  the  veins  of 
tbe  kidneys ;  and  the  left  is  the  longest,  which  passes  before  the  aorta^ 
and  receives  the  left  spermatic  vein. 

What  are  the  terminations  of  the  spermatic  veins  ? The  right 

enters  the  vena  cava,  the  left  opens  into  the  left  emulgent. 

What  is  the  course  of  the  primitive  iliac  veins?  —  They  follow  the 
distribution  of  the  iliac  arteries ;  and  divide  at  the  sacro-iliac  junction, 
into  the  internal  and  external  iliacs. 
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Wlience  does  the  interaal  iliac  receive  its  blood  ? — From  the  Teins 
which  correspond  tO;  and  accompany  the  various  branches  of;  the  in- 
ternal iliac  artery. 

What  veins  does  the  external  iliac  vein  receive  ? — ^The  veins  of  the 
lower  extremities. 

How  are  the  veins  of  the  lower  extremities  arranged  ? — ^Like  those 
of  the  upper,  into  a  deep-seated  and  a  superficial  set. 

What  are  the  deep-«eated  vetns  of  die  lower  extremity  ? — ^The  fetno- 
'ral,  popliteal,  two  posterior  tibial,  two  anterior  tibial,  and  two  inter- 
oas&d  veins. 

What  are  the  names  of  the  superficial  veins  ?  —  Saphena  major  and 
saphcna  minor. 

What  is  the  situation,  and  what  branches  does  the  saphena  major 
receive?  —  At  the.  inner  part  of  the  foot,  knee,  thigh,  receiving 
branches  from  the  tibial  side  of  the  back  of  the  foot,  runs  along  the 
inner  part  of  the  thigh,  and  terminates  in  the  crural  vein. 

What  is  the  course  of  the  saphena  minor,  and  where  does  it  termi- 
nate ?  —  From  the  outside  of  the  foot  it  ascends  on  the  external  part 
of  the  leg,  and  .terminates  in  the  popliteal  vein. 

VENA  PORTAEIJM. 

What  is  the  vena  portarum  ?  —  It  is  a  vein  peculiar  to  the  liver, 
with  two  sets  of  branches. 

What  is  the  vena  portarum  abdominalis? — It  is  the  one  set  of  the 
vena  portarum,  which  is  distributed  over  the  stomach,  intestines, 
spleen,  and  pancreas,  and  receiving  their  blood. 

What  is  the  vena  portarum  hepaticse  ? — It  is  the  set  of  the  branches 
of  the  vena  portarum,  which  are  ramified  through  the  substance  of  the 
liver,  secreting  the  bile,  and  terminating  in  the  hepatic  veins. 

What  is  the  situation  of  the  trunk  of  the  vena  portarum  ?  —  Partly 
in  the  transverse  fissure  of  the  liver,  where  it  is  called  the  sinus  of  the 
vena  portarum ;  and  partly  in  Glisson's  capsule. 

How  is  the  trunk  of  the  vena  portarum  formed  ? — ^By  the  junction 
of  the  vena  mesenterica  major,  the  vena  splenica,  and  the  vena  mesen- 
tcrica  minor,  or  hemorrhoidalis  interna. 

Whence  does  the  vena  mesenterica  major  derive  its  blood  ? — From 
the  veins  corresponding  to  the  superior  mesenteric  artery. 

What  veins  does  the  splenica  receive?  —  From  the  spleen,  from  a 
branch  of  the  coronary  vein  of  the  stomach,  the  pancreatic  veins,  and 
the  gustro-epiploica  sinistra. 

Where  does  the  mesenterica  minor  or  inferior  derive  its  blood?  — 
From  the  inferior  mesenteric,  and  some  branches  of  the  coeliac  arte- 
ries. 

W^hat  lesser  veins  join  the  trunk  of  the  vena  portarum  ?  —  The 
cyptic,  the  pyloric,  and  the  duodenal  veins }  also  the  gastrica  dextra 
aL>d  the  coronary  vein  of  the  stomach. 
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ABSORBENT  SYSTEM  IN  GENERAL. 

Wbat  are  the  absorbents  ? — A  namerons  set  of  minute  transparent 
Tessels,  which  take  up  the  nutritive  part  of  our  food^  and  the  various 
fluids  and  solids  of  the  living  body. 

What  division  has  been  made  of  the  absorbents  ? — ^Into  lacteals  and 
lymphatics. 

What  difference  is  there  between  the  lacteals  and  lymphatics  ?— 
The  lacteals  contain  a  miik-like  fluid,  the  chyle ;  and  they  are  the 
absorbents  of  the  small  intestines ;  while  the  other  absorbents  of  the 
body  are  called  lymphatics. 

How  do  the  absorbents  begin  ? — ^By  minute  open  mouths ;  from  all 
the  internal  cavities ;  from  the  cellular  membrane,  and  every  inter- 
stice ;  ftt>m  the  ducts  and  glands ;  and  from  the  surface  of  the  akin, 
stomach,  intestines,  &e. 

What  is  their  general  course?  —  Those  of  the  veins;  and  in  the 
limbs  there  are  a  deep-seated  and  a  superficial  set. 

How  do  they  terminate? — By  two  trunks  into  the  subclavian  vein, 
near  the  angle  formed  by  it  and  the  internal  jugular. 

What  is  the  thoracic  duct  ?  —  The  left  trunk  is  called  the  thoracic 
duct ;  which  receives  all  the  absorbents  of  the  body,  excepting  those 
of  the  right  arm  and  right  side  of  the  head,  which  go  to  form  the 
right  trunk. 

What  is  the  structure  of  the  absorbents  ?  —  Thin  and  transparent, 
but  remarkably  dense,  and  stronger  than  the  veins. 

How  many  coats  have  they  ?— -A  muscular  and  cuticular  coat. 

How  is  the  cuticular  coat  disposed  ?  —  It  is  the  most  internal,  and 
forms  pairs  of  valves  in  every  absorbent  vessel. 

What  are  the  lymphatic  glands?-* Small  glandular  bodies,  through 
which  the  absorbents  convey  their  contente  before  they  terminate  in 
the  common  trunks. 

Where  are  they  situated  ?  —  In  clusters  in  various  parts  of  the 
body ;  as  just  below  the  occiput,  under  the  ears  and  jaw,  along  the 
side  of  the  neck,  in  the  axilla,  at  the  root  of  the  lungs ;  in  the  abdo- 
men, called  mesenteric  glands  belonging  to  the  lacteolsj  in  the  loins, 
pelvis,  &o. 

What  are  the  vasa  inferentia  and  vasa  efferentia  ?  —  The  absorbents 
which  enter  a  gland  are  called  vasa  inferentia;  and  those  which  pass 
out  of  the  gland,  are  called  vasa  efferentia. 

What  is  the  structure  of  these  glands?— They  appear  to  be  eel 
lukr. 

ABSORBENTS  OP  THE  HEAD  AND  NECK. 

How  are  the  lymphatics  of  the  head  and  neck  classed? — Into  the 
fiieial,  tempoml,  occipital,  and  thyroideal  lymphatics. 

What  is  the  course  of  the  facial  lymphatics?  —  They  accompany 
14* 
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the  tniok  and  branches  of  the  fiioial  bloodveBsek^  and  pass  thiongli 
several  small  glands  in  their  coarse. 

What  is  the  course  of  the  temporal  lymphatics  ? — They  accompany 
the  temporal  bloodyessels,  and  pass  through  glands  at  the  root  of  the 
zygomatic  process. 

What  is  the  course  of  the  occipital  lymphatics  ? —  They  accompany 
the  occipital  bloodvessels,  pass  through  glands  behind  the  mastoid 
process,  and  descend  wit<h  the  othere  fdong  the  external  and  internal 
ju<nilar  veins,  to  join  the  lymphatics  of  the  upper  extremities. 

What  is  the  course  of  the  thyroideal  lymphatics  ?  —  They  descend 
on  each  side  of  the  trachea  throngh  the  cervical  glands  to  the  oom-^ 
mencement  of  the  thoracic  duct. 

Are  there  any  lymphatics  in  the  brain?  —  They  have  nev^  yet 
been  demonstrated. 

ABSORBENTS    OF    THE    UPPER    SXTRSMITT. 

What  is  the  course  of  the  superficial  lymphatics  of  the  upper 
extremity?  —  They  follow  the  course  of  the  cephalic  and  basilic 
veins. 

What  is  the  course  of  the  deep-seated  lymphatics?  —  They  accom- 
pany the  arteries;  there  being  three  or  four^  or  more^  lymphatic 
trunks  to  each  artery. 

How  do  the  lymphatics  of  the  upper  extremity  terminate  ?  —  In 
the  axillary  lymphatic  trunk. 

Where  does  the  left  axillary  lymphatic  trunk  terminate? — In  the 
thoracic  duct. 

Where  does  the  right  axillary  lymphatic  trunk  terminate?  —  It 
terminates  in  a  second  trunk;  common  to  it  and  the  lymphatics  of  the 
right  side  of  the  head. 

ABSORBENTS    OF    THE    LOWER    EXTREMITIES. 

What  is  the  course  of  the  superficial  lymphatics  of  the  lower 
extremities  ?  —  They  follow  the  course  of  the  saphena  major  and  minor 
veins. 

What  is  the  course  of  the  deep-seated  lymphatics  of  the  lower 
extremities  ?  —  They  accompany  the  arteries }  and  several  lymphatic 
trunks  are  found  with  each  artery. 

ABSORBENTS    OF    THE    TRUNK. 

Describe  the  lymphatics  of  the  pelvis.  —  The  lymphatics  from  the 
nates,  and  the  organs  of  generation,  pass  through  the  inguinal  glands; 
then  under  Poupart's  ligaments  to  glands  situated  at  the  brim  of  the 
pelvis.  Those  from  the  testicles  pass  along  the  spermatic  cord  to  the 
lumbar  glands ;  those  from  the  cavity  of  the  pelvis  generally  proceed 
''e  internal  iliac  arteries ;  and  a  third  set  ascend  upon  the 
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peow  iBAgniu.  At  ihe  posterior  part  of  the  pelvis  they  collect  toward 
the  right  side,  forming  a  plexus  in  the  right  Inmhar  region,  and  at 
the  third  lombar  vertebra  they  unite^  and  being  soon  joined  by  the 
laoteals  form  the  reoeptacnlum  chyli. 

Describe  the  lymphatics  of  the  abdomen.  —  The  abdominal  lym- 
phatics from  the  kidneys  proceed  through  ghinds  to  a  considerable 
vessel  near  the  aorta;  those  from  the  spleen  pass  along  with  its 
artefy ;  those  from  the  pancreas  join  the  lymphatics  of  the  spleen ; 
those  from  the  stomach  in  part  join  those  of  the  spleen ;  others  follow 
the  coarse  of  the  coronaiy  arteiy,  being  joined  by  vessels  from  the 
liver;  those  of  the  liver  eiuier  ascend  its  broad  ligament,  or  join  the 
deep-seated  vessels,  or  ascend  in  trunks  behind  the  sternum.  The 
lymphatics  of  the  intestines  are  called  lacteals }  they  ran  throi^b 
glands  placed  in  the  mesentery  to  the  receptaculum  chylL 

Describe  the  lymphatics  of  the  lungs,  &c.  —  They  are  either  super- 
ficial or  deep-seated ;  and  passing  through  the  bronchial  glands  they 
partly  join  the  thoracic  duct  behind  the  bifurcation  of  the  trachea ; 
while  some  of  those  from  the  right  lung  ascend,  and  terminate  in  the 
great  lymphatic  vessels  which  opens  between  the  right  subclavian  and 
jugular  vein ;  and  others  from  the  left,  passing  behind  the  arch  of  the 
aorta,  terminate  near  the  end  of  the  thoracic  duct.  The  lymphatics 
of  the  heart  accompany  the  coronary  vessels,  and  those  of  the  left  side 
terminate  with  the  last-mentioned  lymphatics  of  the  lungs,  while 
those  of  the  right  terminate  between  the  right  subclavian  and  jugular 
vein. 

Where  is  the  lacteal  sac  situated  f  — On  the  body  of  the  first  lum- 
bar vertebra,  behind  the  right  cms  of  the  diaphragm  and  above  the 
right  renal  artery. 

What  is  its  form  ?  —  It  is  irregularly  oval,  diminishing  towards  its  . 
upper  part }  being  about  an  inch  in  length  and  a  third  of  an  inch  in 
br^idth. 

In  what  does  the  lacteal  sac  terminate?  —  In  the  thoracic  duct; 
which  proceeds  from  its  upper  part. 

LEFT  THORACIC  DUCT. 

What  is  the  course  of  the  left  thoracic  duct  ?  —  It  passes  between 
the  crura  of  the  diaphragm  and  beneath  the  right  side  of  the  aorta, 
and  ascends  between  that  vessel  and  the  vena  azygos  to  the  fifth  dor- 
sal vertebra,  where  that  vein  in  its  passage  to  join  the  cava  covers  it. 
The  duct  then  passes  behind  the  (esophagus  and  the  curvature  of  the 
aorta  to  the  left  side,  till  behind  the  left  carotid  artery,  and  on  that 
side  of  the  oesophagus  it  ascends  to  the  first  or  second  dorsal  vertebra, 
and  leaving  the  carotid,  makes  a  circular  turn  and  divides ;  uniting 
again  almost  immediately,  it  descends  and  terminates  behind  the  in- 
ternal jugular  vein,  in  the  upper  part  of  the  subclavian  vein. 
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NEUROLOGY. 

NEEVES  IN  GENERAL. 

What  are  the  nerves? — Long,  firm,  white  cords,  which  ramify 
after  the  manner  of  the  bloodvessels;  and  are  distributed  to  all  parts 
of  the  body. 

Where  do  they  arise? — From  the  brain,  medulla  oblongata,  and 
medulla  spinalis. 

What  communications  have  the  different  nerves  with  each  other  ? — 
They  anastomose ;  forming  sometimes  a  plexus ;  at  others,  a  knot,  or 
ganglion  is  found  in  the  course  of  the  nerves,  from  which  numerous 
branches  arise. 

What  is  the  structure  of  the  nerves?  —  They  consist  of  fasciculi, 
or  bundles  of  distinct  longitudinal  fibres,  closely  connected  together 
by  cellular  substance. 

What  are  the  coverings  of  the  nerves  ?  — Continuations  of  those 
which  envelope  the  brain  and  spinal  marrow,  now  called  the  neurilema. 

What  is  the  structure  of  the  ganglions  ?  —  They  are  of  a  reddish- 
grey  color,  of  firm  consistence,  and  formed  by  a  close  intermixture  of 
filaments. 

How  are  the  nerves  classed  ?  —  Into  cerebral,  of  which  there  aro 
ten  pairs;  the  spinal,  of  which  there  are  thirty  pairs;  and  the  great 
sympathetic  nerve. 

How  do  the  cerebral  nerves  pass  out  of  the  cranium  ?  — Through 
various  holes  in  its  basis. 

How  do  the  spinal  nerves  pass  out  of  the  vertebral  canal  ? — ^Through 
the  lateral  foramina  of  the  vertebrae,  and  the  anterior  foramina  of  we 
06  sacrum. 

Enumerate  the  cerebral  nerves.  —  The  ten  pairs  of  cerebral  nerves 
are:  the  first  pair,  or  olfactory  nerves;  the  second  pair,  or  optic 
nerves;  the  third  pair,  or  motores  occulorum;  the  fourth  pair,  or 
pathetici ;  the  fifth  pair,  or  trigemini ;  the  sixth  pair,  or  motores  ex- 
ternal )  the  seventh  pair,  or  auditory  nerves ;  the  eighth  pair,  or  par 
vagum ;  the  ninth  pair,  or  lingual  nerves ;  and  the  tenth  pair,  or  sub- 
occipital nerves. 

How  are  the  spinal  nerves  divided  ?  —  Into  cervical,  dorsal,  lumbar, 
and  sacral.     See  Physiology, 

MEDULLA  SPINALIS 

Whence  may  the  medulla  spinalis  be  said  to  arise?  —  It  proceeds 
from  the  lower  extremitv  of  the  medulla  oblongata. 

What  is  its  situation  r  —  In  the  canal  of  the  vertebras. 

By  what  membranes  is  it  invested?  —  By  the  pia  mater,  tunica 
Hrachnoidea,  and  dura  mater,  which  is  a  fibrous  membrane  investing 

^  cord,  and  attached  closely  at  the  foramina,  where  it  afibrds  sheaths 
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Fig.  92. 


totbe  nerves;  the  aracknoid,  a  serous  membrane  very  thin  and  trans- 
parent, without  red  bloodvessels ;  the  pia  mater  consisting  of  blood- 
vessels almost  exclusively  in  cellular  membrane. 

What  is  its  form  ?  —  It  is  somewhat  flat- 
tened anteriorly  and  posteriorlv;  (Fig.  92,) 
with  a  groove  running  anteriorly*  and  poste- 
riorly/ each  half  is  again  unequally  divided 
by  a  lateral  fissure.*  •* 

What  is  its  internal  structure  ?  —  Like  the 
cerebrum  and  cerebellum,  it  consists  of  a  cor- 
tical and  medullary  substance. 

What  is  observed  by  cutting  across  the 
spinal  marrow  transversely?  —  The  cortical 
portion  presents  the  appearance  of  two  cres- 
cents connected  by  a  commissure.  The  pos- 
terior horns  extend  to  the  surface  of  the  late- 
ral fissure,  where  the  posterior  roots  of  the 
nerves  arise. 

WTiere  does  it  terminate  ?  — It  terminates 
pointed,  at  the  os  sacrum ;  towards  its  end  it 
consists  of  bundles  of  nervous  filaments,  which 
are  called  cauda  aequina. 

What  proceed  from  the  sides  of  the  spinal  marrow  ?  —  Thirty  pairs 
of  nerves  arising  from  two  roots:  the  anterior'' from  the  anterior 
column,  the  posterior'  from  the  lateral  fissure. 

What  is  peculiar  to  the  posterior  root  of  the  nerves? — It  is  the 
laiger,  and  in  the  intervertebral  canal  is  a  ganglion,  beyond  which  the 
anterior  and  posterior  roots  unite. 

Whence  are  their  arteries  derived  ? — From  the  vertebrals,  intercos- 
tah,  lumbar,  and  sacral. 

Are  there  many  veins  for  the  spinal  marrow  ?  —  Yes. 

What  is  supposed  to  exist  in  the  nervous  system  ?  —  The  seat  of 
intelligence  generally. 

What  are  some  of  the  physical  functions  over  which  it  presides  ?— 
The  digestion,  respiration^  secretion,  exhalation,  &o. 

Is  not  the  nervous  system  among  the  earliest  processes  of  evolution  ? 
—Yes. 

What  is  the  ligamenta  denticulata  1  —  Narrow  transparent  bands, 
very  thin,  placed  one  on  either  side  of  the  medulla  spinalis,  between 
the  pia  mater  and  the  tunica  araehnoidea,  they  commence  at  the  occi- 
pital foramen  by  an  adhesion  to  the  dura  mater,  and  terminate  above 
the  inferior  extremity  of  the  medulla  spinalis ;  it  separates  the  two 
roots  of  the  nerves. 

Where  are  the  arteries  of  the  spinal  marrow  derived,  and  what  are 
they? — They  are  derived  from  the  vertebral,  intercostal,  lumbar,  and 
sftcml,  and  are  the  posterior  and  anterior  spinal. 

What  are  the  principal  veins  of  the  spinal  marrow  ?  —  The  sinus 
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NEUROLOGY. 

NEEVES  IN  GENERAL. 

What  are  the  nerves?  —  Long,  firm,  white  cords,  which  ramify 
after  the  manner  of  the  bloodvessels,  and  are  distributed  to  all  parte 
of  the  body. 

Where  do  they  arise? — From  the  brain,  medulla  oblongata^  and 
medulla  spinalis. 

What  communications  have  the  different  nerves  with  each  other  ?— 
They  anastomose;  forming  sometimes  a  plexus;  at  others,  a  knot,  or 
ganglion  is  found  in  the  course  of  the  nerves,  from  which  numerous 
branches  arise. 

What  is  the  structure  of  the  nerves? — They  consist  of  fasciculi, 
or  bundles  of  distinct  longitudinal  fibres,  closely  connected  together 
by  cellular  substance. 

What  are  the  coverings  of  the  nerves  ?  —  Continuations  of  those 
which  envelope  the  brain  and  spinal  marrow,  now  called  the  neurilema. 

What  is  the  structure  of  the  ganglions  ?  —  They  are  of  a  reddish- 
erey  color,  <rf  firm  consistence,  and  formed  by  a  close  intermixture  of 
nlamente. 

How  are  the  nerves  classed  ?  —  Into  cerebral,  of  which  there  aro 
ten  pairs;  the  spinal,  of  which  there  are  thirty  pairs ^  and  the  great 
sympathetic  nerve. 

How  do  the  cerebral  nerves  pass  out  of  the  cranium  ?  — ^Through 
various  holes  in  its  basis. 

How  do  the  spinal  nerves  pass  out  of  the  vertebral  canal  ? — ^Through 
the  lateral  foramina  of  the  vertebrae,  and  the  anterior  foramina  of  the 
OS  sacrum. 

Enumerate  the  cerebral  nerves.  —  The  ten  pairs  of  cerebral  nerves 
are :  the  first  pair,  or  ol&ctory  nerves ;  the  second  pair,  or  optic 
nerves;  the  third  pair,  or  motores  occulorum;  the  fourth  pair,  or 
pathetic! ;  the  fifth  pair,  or  trigemini ;  the  sixth  pair,  or  motores  ex- 
ternal }  the  seventh  pair,  or  auditory  nerves ;  the  eighth  pair,  or  par 
vagum ;  the  ninth  pair^  or  lingual  nerves ;  and  the  tenth  pair,  or  sub- 
occipital nerves. 

How  are  the  spinal  nerves  divided  ?  —  Into  cervical,  dorsal,  lumbar, 
and  sacral.     See  Phi^siology. 

MEDULLA  SPINALIS 

Whence  may  the  medulla  spinalis  be  said  to  arise?  —  It  proceeds 
from  the  lower  extremity  of  the  medulla  oblongata. 

What  is  its  situation  f — In  the  canal  of  the  vertebrae. 

By  what  membranes  is  it  invested?  —  By  the  pia  mater,  tunica 
arachnoidea,  and  dura  mater,  which  is  a  fibrous  membrane  investing 
the  cord,  and  attached  closely  at  the  foramina,  where  it  afi'ords  sheaths 
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totKe  nerves;  the  aracknoid,  a  serous  membrane  very  thin  and  trans- 
parent,  without  red  bloodvessels ;  the  pia  mater  consisting  of  blood- 
vessels almost  exclusively  in  cellular  membrane. 

What  is  its  form  ?  —  It  is  somewhat  flat- 
tened anteriorly  and  posteriorlv;  (Fig.  92,) 
with  a  groove  running  anteriorly*  and  poste- 
riorly,'' each  half  is  again  unequally  divided 
by  a  lateral  fissure.* •* 

What  is  its  internal  structure  ?  —  Like  the 
cerebrum  and  cerebellum,  it  consists  of  a  cor- 
tical and  medullary  substance. 

What  is  observed  by  cutting  across  the 
spinal  marrow  transversely?  —  The  cortical 
portion  presents  the  appearance  of  two  cres- 
cents connected  by  a  commissure.  The  pos- 
terior horns  extend  to  the  surface  of  the  late- 
ral fissure,  where  the  posterior  roots  of  the 
nerves  arise. 

WTiere  does  it  terminate  ?  —  It  terminates 
pointed,  at  the  os  sacrum ;  towards  its  end  it 
consists  of  bundles  of  nervous  filamentS;  which 
are  called  cauda  aequina. 

What  proceed  from  the  sides  of  the  spinal  marrow?  —  Thirty  pairs 
of  nerves  arising  from  two  roots:  the  anterior'' from  the  anterior 
column,  the  posterior'  from  the  lateral  fissure. 

What  is  peculiar  to  the  posterior  root  of  the  nerves? — It  is  the 
laiger,  and  in  the  intervertebral  canal  is  a  ganglion,  beyond  which  the 
iLBterior  and  posterior  roots  unite. 

Whence  are  their  arteries  derived  ? — ^From  the  vertebrals,  intercos- 
tals,  lumbar,  and  sacral. 

Are  there  many  veins  for  the  spinal  marrow  ?  —  Yes. 

AVhat  is  supposed  to  exist  in  the  nervous  system  ?  —  The  seat  of 
intelligence  generally. 

What  are  some  of  the  physical  functions  over  which  it  presides  ?— 
The  digestion,  respiration,  secretion,  exhalation,  &o. 

Is  not  the  nervous  system  among  the  earliest  processes  of  evolution? 
— Yes- 

What  is  the  ligamenta  denticulata  1  —  Narrow  transparent  bands, 
very  thin,  placed  one  on  either  side  of  the  medulla  spinalis,  between 
the  pia  mater  and  the  tunica  araehnoidea,  they  commence  at  the  occi- 
pital foramen  by  an  adhesion  to  the  dura  mater,  and  terminate  above 
the  inferior  extremity  of  the  medulla  spinalis ;  it  separates  the  two 
roots  of  the  nerves. 

Where  are  the  arteries  of  the  spinal  marrow  derived,  and  what  are 
they? — They  are  derived  from  the  vertebral,  intercostal,  lumbar,  and 
sacral,  and  are  the  posterior  and  anterior  spinal. 

What  are  the  principal  veins  of  the  spinal  marrow  ?  —  The  sinus 
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columnsa  yertcbralis,  in  the  spinal  oayity  ob  tlie  posterior  fiuses,  of  the 
bodies  of  the  yertebrss,  which  sends  off  nomeroos  anastomosing 
branches^  and  fonn  the  circelli  yenosi. 

BRAIN  IN  GENERAL,  AND  OF  ITS  MEMBRANES. 

Where  is  the  brain  situated? — It  fills  the  cayity  of  the  cranioDL. 

How  is  it  diyided  ? — Into  the  oerebnun  and  cerebellum,  and  these 
again  into  right  and  left  lobes. 

By  what  membranes  is  the  brain  enyeloped?  —  By  three  mem 
branes,  namely,  the  dura  mater,  tunica  arachnoidea,  and  pia  mater. 

What  is  the  situation  of  the  dura  mater  1 — It  is  the  most  exteraaly 
and  by  far  the  more  dense,  of  the  three  membranes ;  it  lines  the  in- 
side of  the  cranium,  to  which  it  firmly  adheres^  and  separates  and 
supports  the  yarious  portions  of  the  brain  by  means  of  duplioatures 
or  processes,  which  consist  of  two  lamin«e. 

How  does  the  internal  differ  from  the  external  laminsd  f  —  It  has  a 
smooth,  polished,  and  lubricated  surface. 

How  are  the  processes  of  the  dura  mater  formed  f  —  By  duplioa- 
tures  of  the  internal  lamina. 

What  are  the  chief  processes  of  the  dura  mater f— The  hlx 
cerebri,  the  tentorium,  the  falx  cerebelli,  and  the  sphenoidal  folds. 

What  are  the  sinuses  of  the  dura  mater?  —  The  two  laminae  firmly 
adhere  to  each  other,  excepting  opposite  the  duplicatures  of  the 
internal  one,  where  triangular  channels  are  formed,  called  the  sinuses 
of  the  dura  mater;  which  are  the  yenous  reseryoirs  of  the  brain. 

What  is  the  situation  of  the  falx  cerebri  ?  —  It  forms  a  partition 
along  the  upper  and  middle  part  of  the  cayity  of  the  cranium,  ex- 
tending from  the  edge  of  the  crista  galli,  along  the  sagittal  suture,  to 
the  middle  of  the  tentorium. 

What  is  its  form,  and  what  portions  does  it  separate  ?  —  That  of  a 
half  crescent;  the  broadest  part  or  basis  of  which  is  turned  back- 
wards, and  joins  the  tentorium.  It  passes  between  the  hemispheres 
of  the  cerebrum,  and  supports  each  in  their  yarious  positions  in  the 
head. 

What  is  the  situation  of  the  tentorium  cerebelli  ?  —  It  is  stretched 
across  the  posterior  part  of  the  cranium,  being  fixed  to  the  os  occipi- 
tis,  along  the  grooves  of  the  lateral  sinuses,  and  to  the  angles  of  the 
ossa  pctrosa,  as  far  as  the  posterior  dynoid  processes  of  the  os 
sphcnoides. 

Where  is  the  broadest  part?  —  Its  middle. 

What  portions  of  the  brain  does  it  separate  ?  —  The  cerebrum  fron* 
the  cerebellum,  and  supports  the  posterior  lobes  of  the  former. 

What  is  remarkable  at  its  anterior  part? — An  oyal  notch,  through 
which  pass  the  parts  which  unite  the  cerebrum  and  cerebellum. 

Where  is  the  falx  cerebelli  situated  ?  —  It  descends  from  the 
middle  of  the  tentorium,  along  the  inner  spine  of  the  os  oocipitis  to 
the  foramen  magnum. 
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What  portions  of  the  bndn  does  it  separate  ?  —  The  hemispheres 
of  the  cerebellam. 

Enumerate  the  sphenoidal  folds  of  the  dura  mater.  —  There  are 
two  lateral  folds,  one  on  each  side  of  the  sella  turcica,  joining  the  an- 
terior and  posterior  clynoid  processes ;  also  two  anterior  folds  at  the 
edges  of  the  sphenoidal  fissures. 

What  are  the  uses  of  these  folds?  —  The  lateral  ones  form  the 
fossulse  for.  the  pituitary  gland,  and  the  anterior  ones  divide  the  an- 
terior from  the  middle  lobes  of  the  cerebrum. 

What  are  the  elongations  of  the  dura  mater?  —  Productions  of 
both  its  laminae,  which  pass  out  of  the  cranium  by  various  apertures, 
the  most  important  pass  through  the  great  foramen,  and  line  the 
great  canal  of  the  vertebrae;  the  others  pass  out  along  with  the  cere- 
bral nerves. 

What  are  the  names  of  the  chief  sinuses  of  tlfe  dura  mater  7  (Fig. 
93.)  —  The    great    sinuses 

are  the  superior  longitudi-  Rg.  98. 

nal,  *  *  •  in  the  convex  edge 
of  the  falx  cerebri,"  termi- 
nating in  the  two  lateral 
sinuses, "  which  are  situa- 
ted in  the  convex  edge  of 
the  tentorium ;  the  torcular 
herophili, "  formed  between 
the  basis  of  the  falx  cerebri 
and  the  middle  of  the  ten- 


torium; the  lesser  sinuses 
are,  the  inferior  longitudi- 
nal, ^ '  the  occipital,  the 
superior  and  inferior  pe- 
trosal, the  cavernous,  and 
the  circular  around  the 
sella  turcica. 

How  are  the  arteries  of 
the  dura  mater  distinguish- 
ed, and  whence  are  they 
derived? — Into  the  anterior,  middle,  and  posterior;  the  anterior 
comes  from  those  of  the  orbit ;  the  middle  is  a  branch  of  the  external 
carotid,  and  the  posterior  from  the  vertebral  arteries. 

Whence  does  it  receive  its  nerves  ?  —  From  the  trunk  of  the  fifth 
pair,  at  its  entry  into  the  cavernous  sinus,  and  from  the  eighth  pair 
as  it  pa^^ses  out  of  the  cranium. 

Where  is  the  tunica  arachnoidea  situated?  —  It  is  a  delicate  trans- 
parent serous  membrane,  and  spread  uniformly  over  the  surface  of  the 
brain. 

What  is  iiie  situation  of  the  pia  mater?  —  It  surrounds  and 
closely  invests  the  whole  mass  of  the  brain.  / 
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How  is  the  pia  mater  distributed  ?  —  The  pia  mater  forms  nnmer« 
ous  plicae,  duplicatures,  and  septa,  which  pass  everywhere  between 
the  folds  of  the  cerebrum  and  cerebellum;  it  is  highly  vascular, 
allowing  the  vessels  of  the  brain  to  ramify  in  it,  before  they  enter 
that  substance. 

Where  are  the  glandulsB  pachionse  situated  ?  —  Along  the  longita- 
'linal  sinus. 

MEDULLA  OBLONGATA. 

What  is  the  medulla  oblongata  ?  —  It  is  a  large  medullary  body, 
situated  in  the  middle  of  the  basis  of  the  cerebrum  and  cerebellum. 

How  is  it  composed?  — By  the  union  of  the  crura  of  the  cerebrum 
and  cerebellum. 

What  are  the  divisions  upon  the  medulla  oblongata  ?  (Fig.  94.)  — 

First    by  an   anterior  and 
Fig.  94.  posterior  fissure;  and  each 

half  has  three  different  di- 
visions :  1st,  corpus  pyrami- 
dale,  situated  in  front; '^ 
2d,  corpus  olivare,"  behind 
and  above  the  former,  sepa- 
rated by  a  fissure,  present- 
ing in  part  an  appearance 
called  corpui  Jhnbriatuniy 
8d,  corpus  restiforme  pos- 
teriorly to  olivare.  The  calOf 
mus  scriptoriui  is  formed 
behind  by  a  continuation 
of  the  posterior  fissure, 
across  which  fibres  of  me- 
dullary matter  decussate, 
giving  origin  to  auditory 
nerve. 
What  are  the  crura  of  the  cerebrum'  and  cerebellum ?  —  They  are 
the  continuations  of  the  medullary  substance  of  those  parts  which 
unite  at  the  pons  varolii. 

How  does  the  medulla  oblongata  terminate  posteriorly  ?  —  In  the 
medulla  spinalis.*^ 

What  is  the  situation  of  the  pons  varolii?'— It  is  placed  across 
the  union  of  the  cerebri  and  cerebelli. 

What  is  its  form  and  appearance  ? — It  is  a  transverse,  semiannular 
protuberance,  and  its  surface  is  streaked  transversely,  and  divided 
into  lateral  parts  by  a  longitudinal  depression. 

CEREBELLUM. 

Where  is  the  cerebellum  situated  ? — ^In  the  inferior  cavity  of  the 
cranium,  under  the  tentorium. 
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Wliat  is  its  general  form? — It  is  bxoader  laterally  than  before  or 
behind,  and  flattened  superior /y. 

How  is  it  divided  ? — Into  two  lobes  posteriorly;  by  the  falz  cerc- 
belli. 

What  is  its  superficial  appearance  ?  —  It  has  no  eonyolations^  but 
on  its  surface  are  deep  concentric  sulci  or  grooves. 

What  is  its  structure? — Like  the  cerebrum,  it  consists  of  two,  the 
ocntical  and  medullary. 

What  is  the  appearance  called  arbor  vitse  ?  —  By  cutting  the  cere- 
bellum yertically  from  above  downward,  the  appearance  of  the 
braaehes  of  a  tree  are  produced,  and  in  the  middle  of  the  trunk  of 
the  tree  we  have  tite  corpus  dentatum,  a  cineritions  body. 

What  are  the  external  eminences  of  the  cerebellum  denominated, 
and  where  are  they  ?—* The  appendices  vermifDrmes ;  one  is  situated 
at  the  anterior  and  superior  piurt,  the  other  at  the  posterior  and  infe^ 
nor  part  of  the  oerebellum. 

Where  is  the  fourth  ventricle  situated? — It  runs  backward  and 
downward  along  the  middle  of  the  cerebellum. 

What  opens  into  it  anteriorly  ?  —  The  iter-a-tertio^-quartum-ven* 
triculum. 

Where  is  the  valve  of  Yieussens  situated  ?  —  At  the  beginning  of 
the  fourth  ventricle,  immediately  behind  the  iter-a-tertio-ad-quartum- 
ventriculum. 

What  is  its  posterior  termination  called? — Calamus  scriptorius. 

Whence  do  the  erura  cerebelli  proceed?-— From  the  inferior  and 
anterior  part  of  the  oerebellum. 

CEREBRUfil 

Where  is  the  eerebrum  situated  ? — ^In  the  superior  part,  above  tho 
tentorium,  and  iUi  anterior  lobes  rest  upon  the  anterior  and  middle  of 
the  base  of  the  cranium. 

What  is  its  form,  and  how  is  it  divided? — It  is  oval,  convex  abovo 
and  concave  below,  and  is  divided  into  two  hemispheres  laterally , 
and  transversely,  into  anterior,  middle,  and  posterior  lobes. 

Where  are  those  lobes  situated  ? — The  anterior  ones  are  placed  in 
tlie  anterior  fosssd ;  the  nuddle  rest  in  the  middle  fossse,  and  the  pos- 
terior rest  on  the  tentorium. 

What  is  the  fissure  between  the  anterior  and  middle  lobes  called  ?— • 
Fissure  of  Sylvius. 

What  is  the  appearance  of  the  surface  of  the  cerebrum? — It  is 
covered  with  tuberosities  called  convolutions. 

What  are  the  anfractuosilies  of  the  brain  ?  —  They  are  the  groores 
which  separate  the  convolutions,  and  penetrate  deeply  into  the  sub- 
stance  of  the  bndn ;  and  into  these  pass  the  duplicatures  of  the  pia 
mater. 

Of  what  substances  does  the  cerebrum  consist? — Of  two  kinds: 
15 
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an  external^  called  cortical  or  cineritioas,  and  an  internal^  called 
medullary. 

What  18  the  colour  of  the  cortical  or  cineritioas  suhstance  ?  —  Red- 
dish-ash. 

What  is  the  colour  of  the  medullary  portion  ?  —  Of  a  milk-white 
hue. 

Descrihe  the  crura  cerebri  ?  —  In  advance  of  the  pons  varolii,  and 
springing  from  it,  are  two  divergent  medullary  trunks,  one  on  each 
side,  which  run  forwards,  and  are  lost  in  the  medullary  substance  of 
the  brain. 

What  are  the  tuber  cinerium  or  pons  taurinx,  the  eminentise  mam- 
millares,  and  the  infundibulum?  —  The  first  is  a  portion  of  the  under 
surfftoe  of  the  crura  cerebri,  at  the  floor  of  the  third  ventricle,  and  is 
continuous  in  front  with  the  anerior  ma^n  of  the  corpus  callosum. 
The  second  are  two  small  bodies  situated  near  the  anterior  extremities 
of  the  crura  cerebri,  on  their  internal  &ces,  and  are  almost  in  contact. 
The  infundibulum  is  placed  immediately  before  the  latter,  is  a  conical 
flattened  body  with  the  base  upwards,  and  apex  downwards  and  for^ 
wards. 

Where  is  the  pituitary  gland  situated  ?  —  In  the  sella  turcica. 

What  is  its  form  ? — It  is  transversely  oval,  and  is  sometimes  on  its 
lower  part  divided  into  two  lobes  by  a  small  notch. 

THALAMI  NSRYORUM  OPTIOOBUM. 

What  is  the  situation  of  the  thalami  nervorum  opticorum?  —  On 
the  superior  face  of  the  crura  cerebri;  between  the  posterior  extremi- 
ties of  the  corpora  striata. 

What  is  their  form? — They  are  convex  superiorly,  and  of  an  oval 
shape,  but  their  internal  sides  are  flat,  smooth,  and  in  contact. 

How  are  the  thalami  nervorum  opticorum  connected  f  —  They  are 
joined  at  the  middle  and  anterior  part  of  their  internal  sides  by  the 
commissura  mollis,  a  short  cord  of  soft  substance. 

What  is  the  tenia  striata?  —  It  is  a  white,  prominent  line,  lodged 
in  the  groove  formed  between  the  corpus  striatum  and  thalamus^  on 
each  side. 

What  is  the  internal  structure  of  the  thalami  nervorum  opticorum  ? 
—  Their  external  surface  is  white  j  but  internally  they  are  medullary 
and  cineritious. 

CORPORA    STRIATA. 

What  is  the  situation  and  form  of  the  corpora  striata  ?  —  At  the 
bottom  of  the  anterior  and  outer  part  of  the  lateral  ventricles;  and  in 
shape  they  are  pyriform. 

what  parts  of  the  corpora  striata  are  nearest  each  other? — Their 
anterior,  being  separated  only  by  the  septum  lucidum. 

What  is  the  internal  structure  of  the  corpora  striata  ?  —  They  are 
'sumposed  of  alternate  striae  of  the  meclullary  and  cortical  subntaaces. 


ANATOMY.  171 


CORPUS    CALLOSUM. 


What  is  the  situation  of  the  corpus  callosum  ?  —  It  is  an  oblong 
white  body,  at  the  bottom  of  the  fissure  which  diyides  the  two  hemi- 
spheres. 

What  is  seen  on  the  surface  of  the  corpus  callosum? — A  groore, 
which  runs  alo^g  its  middle,  called  the  rapha. 

What  does  the  coipus  callosum  join  on  each  side?  —  Its  edges 
blend  with  the  meduDary  substance  of  the  two  hemispheres  of  the 
cerebrum. 

What  names  are  given  to  the  medullary  substance  of  both  hemi- 
spheres, together  with  the  corpus  callosum  ?  —  By  cutting  off  the 
hemispheres  of  the  cerebrum  nearly  even  with  the  corpus  oalloBam, 
there  is  seen  a  krge  oval  mass  of  medullary  subetanoe,  called  the 
centrum  OTale. 

FORNIX. 

What  is  the  fornix?  —  A  medullary  body,  situated  immediately 
under  the  septum  lucidum,  and  inferiorly. 

What  is  its  form  ? —Triangular. 

What  are  its  connexions  ?  —  It  is  connected  by  its  superior  surface 
to  the  septum  lucidum,  and  by  its  posterior  edge  to  the  corpus  callo- 
sum, of  which  it  is  a  continuation. 

What  are  the  continuations  of  its  angles  called  ? — Pillars,  or  crura. 

What  names  do  the  posterior  pillars  assume  in  the  lower  part  of  the 
lateral  ventricles  ?  —  Corpora  fimbriata. 

How  do  the  anterior  pillars  terminate? — They  are  double,  and  dip 
down  at  the  fore  part  of  the  ventricle. 

What  is  the  appearance  of  the  inferior  sur&ce  of  the  fornix  ?  —  It 
rests  on  the  thalami  nervorum  opticorum,  and  is  covered  by  transverse 
prominent  medullary  lines  called  lyra. 

SEPTUM    LUCIDUM. 

Where  is  it  situated  ? — ^In  the  middle  line  of  the  brain,  and  extends 
from  the  corpus  callosum  down  to  the  fornix. 

To  what  bodies  is  the  septum  lucidum  connected?— To  the  corpus 
calloBum  directly  under  the  rapha,  and  to  the  fornix  inferiorly. 

How  is  the  septum  lucidum  composed  ?  —  Of  two  laminse. 

What  is  the  name  of  the  cavity  situated  between  the  laminas  of 
the  septum  lucidum  ?  —  The  fifth  ventricle. 

PINEAL    QLAND. 

Where  is  the  pineal  gland  situated  ? — Behind  the  thalami  nervorum 
opticorum,  and  above  the  tubercular  quadrigemina,  under  the  poste* 
nor  part  of  the  fornix.  • 

What  is  its  form  ? — It  is  irregularly  round,  and  sometin^s  conical 
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How  18  it  connected?  —  To  the  lower  part  of  the  thalamic  by  two 
medullary  peduncles. 

What  is  its  ioternal  structure  1  —  Mostly  of  cortical  substance^  and 
generally  contains  a  gritty  matter. 

What  is  situated  below  the  pineal  gland  ?  —  Its  base  is  connected 
with  the  posterior  commissure  of  the  cerebrum,  which  is  a  traosverso 
medullary  chord  towards  the  posterior  part  of  the  third  ventricle. 

VELUM    INTERPOSITUM. 

What  is  this?  —  A  reflection  of  pia  mater  separating  the  pineal 
gland  from  the  fornix  and  lihe  thalami  Bervonua  optieonuu ;  on  its 
edges  are  the  plexus  choroide$» 

TUBEBOULA    QXJADBiaEMINA. 

Where  are  the  tubercuk  quadrigemina  situated  ?  —  They  are  two 
pairs  of  medullary  eminences,  situated  behind  the  thalami  nervorum 
opticorum,  and  under  the  pineal  ^land. 

What  are  their  forms  ? — ^Each  is  transversely  oblong ;  the  superior, 
called  nates,  being  a  little  more  rounded  and  broader  than  the  infe- 
rior, called  testes.     Under  them  is  the  fissure  of  Sylvius. 

What  are  their  structure? — Their  sur&ce  is  medullary,  and  their 
inner  substance  cineritious. 

LATEBAL    VENTRICLES. 

What  are  the  lateral  ventricles? — Two  cavities,  situated  under  the 
corpus  oallosum,  and  medullary  arches  of  the  cerebrum. 

What  is  their  form  ?  —  The  general  course  of  these  cavities  would 
be  represented  by  two  C's  turned  back  to  back ;  they  are  broad  and 
round  at  their  anterior  and  superior  extremities;  they  then  extend 
backwards,  gradually  separating  from  each  other,  and  contracting  j 
they  then  bend  downward,  after  having  sent  backward  a  triangular 
pointed  cavity,  which  slightly  turned  inwards,  is  called  cavitas  digita- 
lis, or  posterior  horn ;  they  lastly  turn  forwaid,  and  terminate  under 
their  superior  extremities,  only  more  backward  and  outward. 

What  divides  the  kteral  ventricles  from  each  other? — The  septum 
lueidum. 

What  is  the  foramen  of  Monro? — It  is  an  aperture  of  communica- 
tion, between  the  third  and  lateral  ventricles. 

Where  is  it  situated  ?  —  Just  behind-  the  anterior  pillars  of  the 
fornix. 

What  are  the  comua  of  the  lateral  ventricles  ? — From  their  position 
called  anterior,  posterior,  lateral,  or  inferior.  The  first  is  a  small  space 
between  the  anterior  extremity  of  the  corpus  striatum,  and  the  oppo- 
site surface  of  the  hemisphere.  The  second  extends  from  the  base  of 
the  fornix  into  the  substance  of  the  posterior  lobe  of  the  cerebrum,  is 


AHATOMY.  173 

oirved  wltii  its  oonvexitj  oatwardn,  and  is  fumislied  on  its  interna 
side  with  an  oblong  eminence,  called  hippocampus  minor.  The  third 
is  situated  in  the  middle  lobe  of  the  oerebrnm;  and  commences  at  the 
posterior  angle  of  the  fornix,  and  winds  downwards  and  forwards.  Its 
floor  is  furnished  in  its  whole  length  with  an  elevated  ridge,  which  is 
called  the  hippocampus  major;  and  the  termination  in  the  anterior 
extremity,  by  smsdl  tubercles,  is  the  pes  hippocampi. 

What  is  the  choroid  plexus  ?  —  Two  loose  membranous  bodies,  of  a 
red,  reticular  and  plexirorm  appearance. 

What  is  their  situation  in  the  lateral  ventricles?  —  They  begin 
small  under  the  anterior  part  of  the  fornix,  where  they  are  united ; 
as  they  pass  backwards,  they  increase  and  extend  themselves  through- 
out the  whole  course  of  these  ventricles. 

How  are  they  composed  ? — ^They  are  continuations  of  the  pia  mater. 

What  parts  are  exposed  by  the  removal  of  the  fornix  and  choroid 
plexus? — The  eminences  of  the  lateral  ventricles,  viz. :  the  corpora 
striata,  and  the  thalami  nervorum  opticorum. 

THIRD    VENTEICLE. 

Where  is  the  third  ventricle  situated  ?  —  It  is  bounded  below  by 
the  pons  taurini,  crura  cerebri,  and  eminentia  mamillares,  and  above 
by  the  velum  interpositum. 

Where  does  it  terminate  ? — ^At  its  fore  part  it  extends  downwards, 
under  the  anterior  commissure,  and  terminates  in  the  infundibulum. 

What  proceeds  from  its  posterior  part? — The  iter-a-tertio-ad-quar« 
tnm*ventriculum . 

Where  does  the  iter-a-tertio-ad-^uartum-ventriculum  terminate?  — 
It  passes  under  the  tuberoula  quadragemina,  and  terminates  in  the 
fourth  ventricle. 

POtJRTH    VENTRICLE. 

Where  is  the  fourth  ventricle  ?  *—  In  front  of  the  tuber  annulare 
and  medulla  oblongata ;  behind  the  fundamental  portion  of  the  cere* 
bellum,  and  above  the  valve  of  the  brain  and  the  tuberoula  quadri- 
gemina. 

What  is  called  the  fifth  ventricle  ? — The  division  of  the  laminso  of 
the  septum  lucidum. 

ARTERIES  OF  THE  BRAIN. 

Whence  are  the  arteries  of  the  brain  derived  ? — From  the  interna 
earotids  and  two  vertebrals. 

Describe  the  course  and  distribution  of  the  carotid  to  the  brain.  — 
It  gets  into  the  cranium  through  the  carotid  canal  of  the  temporal 
bone ;  it  ascends  to  the  posterior  part  of  the  sella  turcica,  then  goes 
horizontally  through  the  cavernous  sinus ;  after  reaching  its  fore  part  it 
again  ascends.  While  in  the  carotid  canal  it  gives  off  branches.  It  sends 
a  small  branch  to  the  tympanum,  and  on  the  side  of  the  sella  turcica  it 
15* 
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Fig.  96. 


gives  off  the  anterior  and  posterioar  artery  of  the  cavernous  sinus;  ai 
the  anterior  clinoid  process  it  sends  a  large  branch  through  the  optio 
foramen,  to  parts  in  the  orbit  of  the  eye  <^ed  the  ophthalmic  artery. 
What  are  the  other  braoches  ? — After  some  small  branches  are  dis- 
tributed to  the  pituitary  gland,  infundibulum^  and  lower  part  of  the 
third  ventricle,  we  have  first,  Uie  arteria  communicans  posterior,  run- 
ning backwards  and  inwards  to  the  corresponding  trunk  of  the  basilar, 
called  posterior  cerebral.  2d.  The  arteria  choroideay  from  the  in- 
ternal carotid  going  outwards  and  backwards,  and  penetrating  into 
the  inferior  course  of  the  lateral  ventricle.  3d.  The  anterior  cerebri 
coming  off  opposite  the  kst^  advancing  in  front  of  the  optio  nerves, 
when  we  have  the  arteria  oommunioans  anterior.  Here  the  internal 
carotid  changes  its  name,  and  becomes  the  axteria  media  cerebri. 

Describe  the  course  and  distribution  of  the  vertebral  artery  of  each 
side. — It  ascends  through  the  foramina  of  the  transverse  processes  of 
the  six  upper  vertcbrao,  passes  through  the  occipital  foramen  into  the 
cavity  of  the  cranium ;  when  at  the  posterior  margin  of  the  tuber 
annulare  the  two  vertebrals  coalesce,  and  form  the  basilar;  at  its 
upper  extremity  it  sends  off  the  Spinalis  superior,  S.  anterior,  and 
Inferior  cerebelli. 

Where  is  the  basilar  artery  ?  —  On  the  middle  line  of  tuber  annu- 
lare, and  extends  from  its  posterior  to 
its  anterior  margin,  sending  off  branches 
to  the  meatus  auditorius  intemus,  and 
the  labyrinth  of  the  ear. 

Where  is  the  arteria  superior  cere- 
belli?— Just  behind  the  anterior  edge 
of  the  tuber  annulare,  until  it  gains 
the  front  margin  of  the  cerebellum, 
and  is  there  distributed. 

Where  is  the  posterior  artery  of  the 
cerebrum  ? — One  on  each  side,  and  is 
the  termination  of  the  basilar. 

What  is  the  circle  called  which  en- 
closes the  chiasm  of  the  optic  nerves 
and  the  corpora  albicantia? — The 
circle  of  Willis. 

CEREBRAL  NERVES. 

riBST    PAIR. 

Where  do  the  ol&ctory  nerves  arise  T 
(Fig.  95.)  —  From  the  corpora  striata. 
What  is  their  course  and  distribu- 
tion ? — They  pass  forward  on  each  side 
of  the  crista  galli,  reach  the  os  aeth- 
moides  without  anastomosing,  and  pass  out  of  the  cranium  by  a  great 
number  of  filaments,  through  the  holes  in  the  cribriform  plate  of  the 
'^hinoid  bone,  and  ramify  on  the  mcmbnine  lining  the  nose. 
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With,  whfti  other  neryes  does  it  inoseokte  ? — The  ophthaliiiiB  and 
JMJuUaij. 

8100HD    PAIR. 

Whence  do  the  optio  nerves  arise?'  —  They  arise  from  the  thalami 
nervorum. 

What  is  their  course  and  distribution? — They  pass  outward  aad 
unite  before  the  sella  turcica,  separate  and  leave  the  cranium  through 
the  optic  foramen,  and  pass  to  enter  the  globe  of  the  eye. 

THIRD    PAXa. 

Whence  do  the  third  pair  arise  ?*  (Figs.  95, 96, 97.) — The  third  pair, 
or  motores  oculorum,  arise  from  the  crura  cerebri,  just  befdte  the  an- 
terior edge  of  the  pons  varolii. 


Fig.  96. 


Fig.  97- 


What  is  their  course? — They  perforate  the  dura  mater  behind  the 
posterior  dynoid  processes,  run  along  the  upper  part  of  the  cavernous 
sinus,  and  pass  out  through  the  foramen  lacenim  superius. 

Enumerate  the  branches  of  the  motores  oculi  or  third  pair.'— ^ 
Each  sends  a  branch  to  the  rectus  superior,  and  a  ramus  to  the  levator 
palpebrsB  superioris;  then  a  branch  to  the  rectus  intemus;  a  branch 
to  the  rectus  inferior;  the  longest  branch  to  the  obliquus  inferior; 
and  a  branch  to  the  lenticular  ganglion. 

What  is  the  distribution  of  the  ciliary  plexus? — From  the  lenti- 
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cular  ganglion  proceed  seyeral  filimenta,  formiDg  i^e  mliair  plexus ; 
which  surround  the  optic  nerve^  and  run  to  the  iris,  which  they 
supply. 

FOVBTH    PAIB. 

Wtence  do  the  pathetici  arise  ?  * — ^Behind  the  nates. 

What  is  their  course  and  distribution  ?  *  —  They  pass  on  each  side 
to  the  edge  of  the  tentorium^  and  along  the  upper  part  of  the  cavern- 
ous sinus,  and  pass  out  through  the  foramen  lacerum  orbitale  inferiuS; 
and  terminate  in  the  obliquus  superior  muscle. 

FIfTH    PAIB. 

Whence  do  the  trigemini  arise?*  —  From  the  sides  of  the  pons 
yarolii,  by  numerous  distinct  filaments. 

What  IS  their  course  within  the  cranium  ?*  • " •  (Fig.  97.)  General 
distribution  of  this  nerve.**"  " — They  pass  toward  the  point  of  the 
OS  petrosum,  where  each  perforates  the  dura  mater,  and  forms  a  fiat 
semilunar  ganglion. 

What  are  the  branches  of  the  trigemini  ?  —  From  the  semilunar 
ganglion,  the  first,  or  ophthalmic;  the  second,  or  superior  maxillary; 
the  third,  or  inferior  maxillary  are  given  off. 

How  do  these  branches  pass  out  of  the  crauium,  and  to  what  are 
they  distributed  ?  — The  ophthalmic  passes  through  the  foramen  lace- 
rum orbitale  inferius,  and  sends  off  a  frontal  branch,  a  nasal  branch, 
a  lachrymal  branch,  and  branches  to  the  lenticular  ganelion  and 
fourth  pair.  The  superior  maxillary  passes  through  the  foramen  ro- 
tundum  to  upper  jaw,  and  sends  off  the  pterygoid  branch,  the  sphseno 
palatine,  the  palatine,  the  infra  orbitar  filaments  to  the  teeth  of  the 
upper  jaw.  The  inferior  maxillary  passes  out  through  the  foramen 
ovale  towards  lower  jaw,  and  sends  off  a  temporal  branch,  a  branch  to 
the  cheek,  a  lingual  branch  or  gustatory,  a  dental  branch  which  enters 
the  canal  of  the  lower  jaw,  and  passes  through  the  mental  foramen. 

SIXTH   PAIK. 

Where  do  the  motores  externi  arise?'  —  Between  the  pons  varolii 
and  the  corpora  olivaria. 

What  is  their  course  and  distribution?*  (Fig.  96,  supra.)  —  They 
advance  to  the  dura  mater,  and  perforate  it  on  one  side  of  the  junc- 
tion of  the  sphenoid  and  occipital  bones ;  run  through  the  cavernous 
sinus,  by  the  side  of  the  carotid  arteries,  to  which  they  closely  ad- 
here, communicate  with  a  branch  of  the  fifth  pair,  send  back  a  fila- 
ment along  the  carotid  artery,  accompanying  it  in  its  canal,  and  joining 
the  great  sympathetic,  and  pass  out  through  the  foramen  lacerum 
orbitale  superius ;  and  are  distributed  to  the  rectus  externus  ocuH. 

BKVBNTH   PAIB. 

Where  do  the  auditory  nerves  arise  ? '  (Fig.  95.)— -From  the  lateral 
and  posterior  part  of  the  pons  varolii. 
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What  18  their  ootine  ? ' — Thej  pass  into  the  meatus  anditorins  in 
tenuis  of  the  ear  on  each  side^  and  consist  of  two  portions ;  the  portio 
mollis,  and  portio  dura. 

What  is  the  relative  situation  of  the  two  portions  ?  —  The  portio 
dnra  is  placed  anterioriy;  the  p<Mrtio  mollis  is  situated  m<Hre  poste- 
aorly. 

What  is  the  distrihution  of  the  portio  mollis  ?•*— It  enters  the  organ 
of  hearing  at  the  basis  of  the  cochlea,  and  inner  side  of  the  Testibtt- 
lum,  and  is  alone  distributed  to  the  labjrmth. 

How  does  the  portio  dura  pass  out  of  the  cranium,  and  what  fila- 
ments does  it  give  off  ? '  (Fig.  98.) — ^Through  the  fallopian  aqueduct, 

Fig.  98. 


and  stjlo-mastoid  foramen ;  and  it  first  gives  filaments  through  the 
small  hole  on  the  superior  surface  of  the  os  petrosum,  to  join  the  ptery- 
goid nerve ;  then  one  to  the  stapedius,  and  as  it  goes  out,  another, 
which,  passing  through  the  tvmpanum,  is  called  chorda  tympani,  and 
joins  the  lingual  branch  of  the  inferior  maxillary  nerve. 

What  great  branches  does  the  portio  dura  give  off  where  it  emerges 
from  the  foramen  stylo-mastoideum  ?  —  On  quitting  the  stylo-mastoid 
foramen  it  forms  a  plexus,  whose  branches  are  widely  distributed  to 
the  temple,^  to  the  eyelids,  cheeks,®  nose,  lips,  chin,  head,  and  neck, 
forming  what  has  been  called  the  pes  anserinus.^  In  this  figure  fur- 
ther rpfertmce  to  thefiyurei  will  indicate  the  particular  nerve  branches 

With  what  nerves  does  the  portio  dura  communicate?  —  With  the 
three  branches  of  the  fifth  pair,  and  with  the  cervical  nerves. 
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What  is  Sir  Charles  Bell's  opinion  in  regard  to  the  portio  dura  P— 
That  it  is  the  superior  respiratory  nerve  of  the  face. 


IIOHTH    PAIS. 


Where  does  the  par  vagum  or  pneumogastric  nerve  arise  ?•  (Fig. 
95,  «wpra.) — From  the  corpora  olivaria,  laterallv. 

Of  what  portions  does  the  eighth  pair  consist  f — At  its  commence- 
ment it  consists  of  two  separate  portions ;  the  first  called  the  glosso- 
pharyngeal nerve^  and  the  second  the  true  par  vagum. 

Fig.  99. 


How  do  the  eighth  pair  of  nerves  pass  out  of  the  cranium  ?  (Fig. 
99.)  —  They  run  towards  the  jugular  foramen  before  the  extremity 
of  the  lateral  sinus,  from  which  the  nerve  on  each  side  is  separated  by 
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tva  Biaall  bony  {Mpminenees,  and  a  membranous  septum;  here  the 
glosso-pharpi^eal  nenre^  is  situated  before  the  par  yagum,  and  sepa- 
rated from  it  by  a  thin  membranous  septum. 

Where  is  the  eighth  pair  joined  by  the  nervus  accessorius  ? — ^In  its 
passage  through  the  jugular  foramen. 

What  is  the  course  of  the  nervus  accessorius  ? — It  ascends  from  the 
spinal  marrow,  enters  the  pranium  at  the  foramen  magnum  occipitis, 
and  joining  the  par  yagum,  passes  out  again  to  be  dbtributed  to  tho 
integuments  and  muscles  at  the  back  of  tide  neck. 

How  is  the  glosso-pharyngeal  nerye  distributed  ?  —  To  the  tonsils, 
pharynx,  and  tongue,  and  sends  branches  of  communication  to  the 
fifth,  seyenth,  and  ninth  pairs. 

What  is  the  situation  of  the  par  yagum  in  its  passi^  from  the  head 
to  the  chest? — It  passes  before  and  adheres  to  the  ninth  pair,  and  to 
the  superior  cervical  ganglion  of  the  great  sympathetic ;  it  descends 
along  the  neck  by  the  side  of  the  carotid  artery,  behind  the  internal 
jugular  vein,  and  in  company  with  the  great  sympathetic  nerve. 

What  are  the  first  branches  which  the  par  vagtim  gives  off?  — 
First,  a  branch  to  the  glosso-pharyngeal ;  second,  the  pharyngeal  to 
the  pharynx ;  thirdly,  the  laryngeal  to  the  larynx  and  thyroid  gland ; 
fourthly,  branches  to  the  cardiac  plexus,  and  others  of  communication 
with  the  great  sympathetic,  the  recurrent,  and  ninth  pair. 

How  does  the  par  vagum  enter  the  thorax?  —  Passing  before  the 
subclavian  artery  and  vein  on  the  right  side ;  but  on  the  left,  behind 
the  subclavian  vein,  and  before  the  arch  of  the  aorta;  and  then  gives 
off  the  recurrent. 

What  is  the  course  and  distribution  of  the  recurrent  nerve?  —  It 
forms  a  kind  of  loop^  which  embraces  the  subclavian  artery  on  the 
right  side  and  aorta  on  the  left ;  it  then  runs  behind  these  vessels, 
ascending  to  the  posterior  part  of  the  larynx  to  be  distributed  to  its 
muscles,  and  communicates  with  the  great  sympathetic^  the  cardiao 
plexus,  &o. 

What  is  the  course  and  distribution  of  the  rest  of  the  par  vagum  ? — 
It  gives  branches  which  go  to  the  heart,  and  form  the  cardiac  plexus ; 
branches  to  the  lungs,  forming  the  pulmonary  plexus,  which  then 
pass  to  the  ccsophagus,  descend  behind  it  to  the  stomach,  forming 
the  oesophageal  plexus ;  and  are  especially  distributed  to  the  stomach, 
forming  the  coronary  plexus. 

HINTH    PAIB. 

Where  do  the  lingual  nerves  arise?*  (Fig.  95,  mpra.)— Between 
the  corpora  pyramidalia  and  olivaria,  by  several  filaments,  which, 
uniting,  form  two  small  chords. 

How  do  Aej  pass  out  of  the  cranium,  and  what  is  their  course  and 
distribution  ? '  (Fig.  100.) — ^They  pierce  the  dura  mater,  and  pass  out 
by  the  anterior  condyloid  foramen,  course  along  the  large  ganglion  of 
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i  great  sympathetic  before  \ 
I  distributed  to  the  tongue. 


the  j^reat  sympathetic  before  the  jugular  vein  and4»roCid  arteiji  and 
are  I "      * 


Fig.  100. 


To  what  nerves  do  they  adhere  on  their  exit  from  the  cranium  ?  -^ 
After  quitting  the  cranium,  each  is  united  to  the  trunk  of  the  eighth 
pair,  to  the  superior  ceryieal  ganglion,  and  by  a  branch  of  communi- 
cation to  the  tenth  pair. 

What  branches  do  they  give  off  in  their  passage  toward  the  tongue? 
—  Shortly  after  their  exit  from  the  cranium  they  give  off  a  large 
branch,  which  descends  along  with  the  carotid  artery,  called  descen- 
dens  noni.^ 

Uow  is  the  descendens  noni  distributed  f  —  It  joins  branches  from 
the  first,  second,^  and  third  cervical,^  and  is  distributed  to  the  muscles 
at  the  fore  part  of  the  neck. 


TKKTH    PAIR. 


Where  do  the  sub-occipital  nerves  arise?'— They  arise  at  the  ex- 
tremity of  the  medulla  oblongata  and  beginning  of  the  spinal  marrow, 
by  small  filaments. 

How  do  they  make  their  exit  from  the  cranium,  and  what  branches 
are  given  off  ?  —  They  pass  directly  outward,  and  emerge  under  the 
edge  of  the  occipital  foramen,  and  send  branches  of  communication 
to  the  eighth  and  ninth  pairs,  to  the  superior  cervical  ganglion,  and 
to  the  first  cervical  pair ;  and  are  then  distributed  to  the  extensor 
muscles  of  the  head  and  neck. 

What  are  the  respiratory  nerves  ? — ^The  par  vagum^  the  portio  dura 
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of  the  £ftce,  the  external  tlunaoio^  the  pluenic,  and  the  spinal  aooes* 
BOiT  nerves. 

What  would  be  the  effects  of  dmding  or  paralysing  these  nerves  ? 
— By  dividing  the  portio  dura,  the  motions  of  the  muscles  on  the  . 
side  of  the  head  would  be  stopped.  By  dividing  the  recurrent  branch 
of  the  par  vagum,  the  voioe  would  be  destroyed ;  and  if  the  laryngeal 
branch  were  divided,  the  siinultaneous  action  of  the  muscles  of  the 
chest  and  glottis  would  be  lost;  by  compressing  the  par  vagum,  diffi- 
culty of  breathnf;  would  be  produced;  if  the  phrenic  nerve  should 
be  divided,  the  diaphragm  would  be  paralyzed ;  and  if  the  spinal  ac- 
cessory were  divided,  the  respiratoiy  motion  of  the  mastoid  and  tra- 
pezius muscles  would  be  destroyed. 

VERTEBfiAL  NEBTES  IK  GEIfERAL. 

How  do  the  vertebral  nerves  arise  from  the  medulla  spinalis  ?  — 
Each  arises  by  two  fiusciculi  of  nervous  filaments;  one  anterior,  the 
other  posterior. 

How  do  they  pass  from  the  canal  of  the  spine  f— The  two  fasciculi 
uniting  form  a  ganglion,  perforate  the  dura  mater,  and  pass  through 
the  lateral  foramina  of  the  vertebral  oolumn,  and  one  branch  goes 
forward  and  the  other  backward. 

How  many  pairs  are  there  of  the  vertebral  nerves  ?  —  Thirty,  viz. : 
seven  cervical,  twelve  dorsal,  five  lumbar,  and  six  sacraL 

tiaST    PAIB. 

Where  do  the  first  pair  of  cervical  nerves  make  their  exit?  —  Be- 
tween the  first  and  second  cervical  yertebrse. 

How  is  the  anterior  branch  distributed?  —  It  communicates  with 
the  superior  cervical  ganglion,  and  with  the  sub-oocipital  nerve  it 
sends  branches  to  join  the  descendens  noni  and  the  second  cervical 
pair,  and  others  to  the  muscles  at  the  anterior  part  of  the  neck. 

How  is  the  posterior  branch  distributed  f  —  To  the  muscles  at  the 
upper  and  baek  part  of  the  neck. 

BBOOHP    VAim. 

Where  do  the  second  pair  make  their  exit? -^Between  the  second 
nd  third  cervical  vertebras. 

How  is  the  anterior  branch  distributed  ?  —  It  communicates  with 
the  second  and  fourth  cervieal  pairs,  the  great  sympathetic,  the  de- 
soendens  noni;  and  often  ooneurs  in  the  formation  of  the  phrenic 
nerve 

What  is  the  distribution  of  the  posterior  branch?  —  It  follows  a 
nearly  similar  course  to  that  of  the  first  pair,  with  which  it  anasto- 
moses, as  well  as  with  the  portio  dura  of  tne  seventh. 
16 
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THIBD    PAIB. 

Where  do  the  third  pair  pass  out  ? — Between  the  third  and  fonrih 
cervical  vertebrae. 

How  is  the  anterior  branch  distribnted?  —  It  communicates  with 
the  great  sympathetic;  fifth  cervical,  and  sends  a  large  branch  to  the 
phrenic. 

How  is  ife  posterior  branch  di^ributed  ? — ^To  the  back  of  the  neck, 
and  with  those  already  noticed  forms  a  plexus  of  nerves,  which  sup- 
ply the  back  of  the  neck  and  head* 

niAPHBAQMATIO    I7EBV1. 

How  is  the  diaphragmatic  or  phrenic  nerve  formed  ? — By  branches 
from  several  of  the  cervical  nerves ;  of  these  the  most  constant  and 
largest  is  from  the  third  cervical. 

What  is  its  course  ?  —  It  runs  before  the  scalenus  muscle,  enters 
the  thorax  behind  the  anterior  extremity  of  the  clavicle ;  then  receiv- 
ing a  filament  from  the  first  dorsal  and  communicating  with  the  sym- 
pathetic, it  passes  obliquely  before  the  subclavian  artery,  and  on  one 
side  of  the  par  vagum,  near  the  origin  of  the  recurrent ;  within  the 
thorax  it  passes  before  the  root  of  the  lung,  along  the  side  of  the 
pericardium,  and,  running  backwards,  enters  the  diaphragm. 

In  what  does  the  course  of  the  right  diaphragmatic  nerve  differ 
from  that  of  the  left? — It  runs  straighter,  and  lies  more  anteriorly; 
the  left  lies  backward  towards  the  aorta,  then  bending  over  the  peri- 
oanlium,  where  it  covers  the  apex  of  the  heart;  and  it  is  longer  than 
the  right. 

How  is  it  distributed  ?  —  It  terminates  by  numerous  ramifications 
on  the  greater  muscle  of  the  diaphragm,  and  by  some  filaments  on  the 
lesser,  where  it  communicates  with  Uie  sympathetic,  and  contiguous 
abdominal  plexuses. 

rOUBTH,    FIFTH,    SIXTH,   AVD  8EVXNTH  PAIB8. 

How  do  the  last  four  pairs  of  cervical  nerves  pass  to  the  neck  ?  — 
They  pass  from  the  spine  between  their  respective  vertebrae. 

How  are  their  posterior  branches  distributed? — They  are  small, 
and  distributed  to  the  posterior  part  of  the  neck,  and  upper  part  of 
the  back. 

How  are  their  anterior  branches  distributed?  —  They  send  small 
branches  of  communication  to  the  great  sympathetic,  a  few  to  the 
neighbouring  muscles,  glands,  &c.,  &c.,  and  they  then  unite,  and, 
together  with  the  first  dorsal,  form  ^e  axillary  plexus. 

BRACHIAL  NERVES, 

What  is  the  axillary  plexus?  —  The  union  of  the  four  inferior  oof- 
Vical  and  first  dorsal  nerves 
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Fig.  101. 


How  is  the  axillary  plexus  constructed  ? — It  consists  at  its  origin 
of  three  distinct  portions,  viz. :  a  common  trunk  formed  hy  the  union 
of  the  fourth  and  fifth  cervical ;  below,  a  common  trunk  formed  by 
the  union  of  the  last  cervical  and  first  dorsal ;  and  between  these,  the 
sixth  cervical  nerve  alone:  these  soon  unite  and  form  a  bundle  of 
nerves  so  interwoven  as  not  to  be  unravelled,  which  pass  under  the 
clavicle  with  the  artery  and  vein  into  the  axilla. 

Whence  do  the  brachial  nerves  arise  ?  —  From  the  axillary  plexus. 

What  are  the  different  branches  of  the  brachial  nerves?  —  The 
scapularis  and  the  thoracic  nerves  are  first  given  off;  they  then  divide 
into  six  large  nerves,  viz. :  the  musculo-cutaneous,  the  median,  tha 
Cubital,  the  internal  cutaneous,  the  radial,  and  the  axillary. 

From  what  part  of  the  great  plexus  do  the  brachial  nerves  arise  ?— 
The  musculo-cutaneous,  median,  cubital, 
and  internal  cutaneous  arise  anteriorly; 
the  radial  and  axillary  posteriorly. 

Where  does  the  scapular  nerve  arise  ?— 
From  the  upper  and  back  part  of  the 
plexus. 

What  is  its  course  and  distribution  ?  — 
It  runs  to  the  coraooid  notch,  and  is  dis- 
tributed to  the  supra  and  infra-spinatns, 
and  teres  minor. 

Where  do  the  thoracic  nerves  arise  ?— 
There  are  three  in  number,  and  arise  from 
Ihe  upper  part  of  the  plexus. 

How  are  they  distributed?  —  To  the 
pectoralis  maior  and  minor,  serratus  major 
anticus,  and  latissimus  dorsi. 

What  is  the  course  and  distribution  of 
the  musculo-cutaneous  nerve  ?  —  It  passes 
through  the  substance  of  the  coraco  bra- 
chialis,  then  between  the  biceps  and  bra- 
chialis ;  to  these  it  gives  branches,  and  is 
distributed  to  the  skin  at  the  outer  part 
of  the  forearm  and  back  of  the  hand. 

AVhat  is  the  course  and  distribution  < 
the  median  nerve?'  (Fig.  101.)- 
the  largest  nerve  from  the  axillary  plexus ; 
and  accompanies  the  brachial  artery: 
the  forearm  it  passes  deep-seated,  between 
the  flexor  sublimis  and  profrindus,  under 
the  ligamentum  annulare  carpi,  to  the 
palm  of  the  hand,  whero  it  divides  into 
branches,  viz. :  two  to  the  thumb,  two  to  the  fore-finger,  two  to  the 
middle  finger,  and  one  to  the  ring  finger,  after  communicating  with  a 
branch  of  the  cubital. 
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What  is  the  course  and  distrihation  of  the  ulnar  nerre?* — It 
descends  along  the  inner  part  of  the  arm,  passes  in  a  groove  between 
the  inner  condyle  of  the  humerus  and  the  olecranon,  perforates  the 
flexor  carpi  ulnaiis,  descends  over  the  ligamentum  annulare  carpi  to 
the  palm  of  the  hand,  where  it  sends  off  one  branch  to  the  ring  finger, 
two  to  the  little  finger,  and  a  branch  of  communication  to  the  median 
nerve. 

What  is  the  course  and  distribution  of  the  internal  cutaneous 
nerve  ?  —  It  is  the  smallest  of  the  brachial  nerves ;  it  passes  superfi- 
cially along  the  inside  of  the  arm,  and  is  distributed  to  the  integu- 
•  ments  at  the  inner  and  forepart  of  the  forearm.  ^ 

What  is  the  course  and  distribution  of  the  radial  nerve?* — It  runs 
backward  round  the  os  humeri,  covered  by  the  triceps,  and  gives 
branches  to  the  outside  of  the  elbow;  at  the  bend  of  the  arm  it  de- 
scends between  the  brachialis  and  supinator  longus,  to  which  and  to 
the  contiguous  extensors  and  supinators  it  gives  rami ;  it  here  divides 
into  a  superficial,  and  a  profound  branch;  the  superficial  branch 
accompanies  the  ladial  artery;  and  at  the  lower  part  of  the  radius  it 
sends  rami  to  the  convex  part  of  the  thumb  and  three  adjacent  fingers-; 
the  profound  branch  passes  between  the  upper  extremity  of  the  radius 
and  supinator  brevis,  in  its  passage  supplying  the  neighbouring 
muscles ;  it  is  then  lost  in  the  extensor  communis  and  muscles  of  the 
carpus  and  thumb,  after  having  given  a  ramus  to  the  musculo-cuta- 
neous  nerve. 

What  is  the  course  and  distribution  of  the  axillary  nerve  ?  —  It 
inns  in  the  axilla,  between  the  teres  major  and  minor,  and  behind  the 
head  of  the  os  humeri,  round  the  neck  of  which  it  turns,  passing  be- 
tween the  articulatiotf  and  the  upper  end  of  the  long  head  of  the 
triceps  to  the  deltoid,  under  which  it  passes  and  ramifies,  supplyinjg 
the  adjacent  muscles  and  the  joints. 

DORSAL  NERVES. 

Of  how  many  pairs  do  the  donal  nerves  consist  f*^  There  are 
twelve  pairs  of  dorsal  nerves. 

How  do  they  pass  from  the  vertebral  canal. — ^The  same  as  the 
cervical. 

How  do  they  resemble  each  other?  —  Each  presents  a  gangliform 
enlargement,  from  which  a  small  posterior  branch  and  a  large  anterior 
branch  arise. 

How  are  the  posterior  branches  distributed  ? —  To  the  muscles  and 
integuments  of  the  back. 

How  are  the  anterior  branches  distributed  ?  — ^They  each  send  two 
branches  to  the  thoracic  ganglia  of  the  great  sympathetic ;  then  follow 
the  course  and  distribution  of  the  intercostal  arteries,  and  are  called 
the  intercostal  nerves. 

To  the  formation  of  what  nerves  do  the  first  dorsal  pair  contribute? 
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— After  communicating  with  the  great  sympathetic  and  sending  off 
its  posterior  and  a  small  intercostal  branch;  it  concurs  in  the  formation 
of  the  axillaiT  plexus. 

How  are  the  humeral  nerves  formed?  —  The  second  and  third  in- 
tercostals  send  branches  to  form  the  humeral  nerves,  which  pass  into 
the  axilla^  and  are  distributed  to  the  integuments  on  the  inside  of  the 
arm. 

How  are  the  lower  five  dorsal  nerves  distributed  ?  —  They  supply 
ihe  muscles  and  integuments  of  the  abdomen. 


LUMBAR  AND  BAGRAL  NERVES. 

Of  how  many  pairs  do  the  lumbar  nerves  consist  ?  —  Of  five. 

What  is  their  general  course  and  distribution  ?  —  They  form  each 
a  ganglion  after  leaving  the  spine,  and  send  off  an  anterior  and  a  pos- 
terior branch  in  the  same  manner  as  the  cervical  and  dorsal  nerves ; 
they  send  branches  backward  to  the  vertebral  muscles,  communicate 
with  each  other  and  with  the  sympathetic  3  and  by  their  n^utual  com- 
munication they  form  the  lumbar  plexus. 

What  is  the  course  and  distribution  of  the  first  lumbar  pair  ? '  (Fig. 
102.)  —  The  first  pair 
is  distributed  in  three 
branches;  one  to  the  ab« 
dominal  muscles,  around 
ihe  crista  of  the  ilium; 
the  other  passes  to  the 
pubis  and  scrotum,  and  the 
third  to  the  groin,  where 
it  contributes  to  form  a 
crural  nerve.* 

What  is  the  course  and 
distribution  of  the  second 
pair  ?  —  They  contribute 
largely  to  the  lumbar  plex* 
us,*  and  concur  in  the  for- 
mation of  the  crural*  and 
obturator  nerves. 

What  is  the  distribution 
of  the  third  pair?  —  They 
contribute  to  form  the  cru- 
ral and  obturator  nerves, 
and  give  branches  to  the 
Beighbouiing  muscles. 

What  is  the  distribution 
of  the  fourth  pair?  —  It 

bends  a  branch  which,  joining  one  from  the  third  and  one  from  the 
aeoood  pair,  forms  the  obtunitor ;  at  the  same  place  it  completes  the 
16* 
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fonnatioD  of  the  cranJ  nerve;  its  ranaimng  portions  join  the  fifth 
pair. 

What  is  the  coarse  and  distribution  of  the  fifth  pair?  —  It  descends 
on  the  sacro-iliac  symphysis,  enters  the  pelvis,  and  receiving  a  branch 
from  the  fourth  lumbar^  joins  the  sacral  nerves  to  produce  the  sciatic) 
plexus.' 

What  is  the  origin  of  the  obturator  nerve  ?  —  By  branches  from  the 
second,  third,  and  fourth  pairs  of  lumbar  nerves. 

What  is  its  course  and  distribution?—- It  passes  from  the  pelvic  at 
the  upper  part  of  the  obturator  foramen,  supplying  in  its  course  the 
obturator  muscles  and  peotineus;  it  then  divides  into  three  chief 
branches  to  the  portions  of  the  triceps,  and  sends  rami  between  them 
to  the  gracilis. 

Of  how  many  pairs  do  the  sacral  nerves  consist?  —There  are  gen- 
erally six  pairs. 

IIow  are  they  distributed  ?  —  Their  posterior  small  branehes  pass 
out  by  the  posterior  sacral  foramina ;  the  anterior  branches  of  the 
four  superior  pass  through  the  anterior  sacral  foramina ;  the  two  infe- 
rior through  the  lateral  notches  at  the  extremity  of  that  bone,  and  in 
the  ooccygis. 

Which  of  them  form  the  sciatic  plexus?-— The  three  superior,  by 
their  junction  with  the  fourth  and  fifth  lumbar  pairs. 

What  are  the  branches  proceeding  from  the  sciatic  plexus  ? — From 
the  plexus,  but  more  especially  from  the  second  pair,  a  branch  goes  to 
the  vesiculaa  seminales,  prostate  gland,  uteras,  and  fiillopian  tubes) 
another,  chiefiy  from  the  fourth  pair,  has  a  similar  distribution,  and 
goes  also  to  the  rectum  and  bladder ;  a  thinl  branch,  the  pudie,  chiefly 
from  the  third,  runs  on  the  inside  of  the  isefaium  to  the  corpus 
cavemosum,  the  muscles,  parts  of  generation,  and  sphinot^  ani ;  from 
the  extremity  of  the  plexus^  one  branch,  the  glutseal,  goes  to  the  glu- 
taaus  medius  and  minimus. 

How  are  the  last  two  pairs  of  sacral  nerves  distributed  ?-^The  filth 
pair,  running  forward  between  the  extremity  of  the  sacrum  and  Iiga^ 
ment  of  the  os  ooccygis,  is  distributed  chiefly  to  the  muscles  of  the 
anus  and  neighboring  integuments ;  the  last  pair,  running  in  a  direct 
line  from  the  extremity  of  the  sacral  canal,  is  distributed  to  the  anus 
integuments,  &c. 

CRURAL  AND  SCIATIC  NERVES. 

Row  is  the  crural  nerve  formed  ?  —  By  the « union  of  the  three  or 
four  superior  lumbar  nerves. 

How  does  it  pass  out  of  the  abdomen? — Under  Poupart's  liga- 
ment. 

How  is  it  situated  with  regard  to  the  femoral  artery  and  vein  ?  — 
Anteriorly. 

What  IS  its  course  and  distribution  ? —  In  the  groin  it  divides  into 
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nuroeroiis  brancbes;  some  superficial,  which  pro  t^  the  intognments ; 
others  profound,  which  are  distributed  to  the  nci<^hborin<:;  muscles; 
one  branch,  longer  and  larger  than  the  rest,  accompanies  the  saphena 
vein  to  the  ankle,  and  in  its  course  on  the  thigh,  accompanies  the  fe- 
bqfbJ  artery. 

How  is  the  great  sciatic  nerve  formed  ?  —  It  is  the  largest  nerve  in 
the  hnmftn  body,  and  is  formed  bj  tke  plexiform  union  of  the  last 
lumbar  and  first  four  sacral  pairs. 

How  does  it  pass  oat  of  the  pelvis,  and  what  is  its  course  and 
branobes?  —  It  passes  out  by  the  great  ischiatic  notch,  proceeds  be- 
twixt the  great  trochanter  and  tuberosity  of  the  ischium,  descends  on 
tbe  back  port  of  the  thigh  to  the  ham,  where  it  receives  the  name  of 
popliteal  nerve,  and  gives  branches  to  the  muscles  and  integuments  in 
its  passage  to  the  ham. 

What  is  the  situation,  course,  and  distribution  of  the  popliteal 
nerve? — It  is  situated  between  the  hamstrings,  and  divides  into  an 
external  or  fibular  nerve,  and  an  internal  or  tibial  nerve,  which  gra- 
dually separate  and  passes  behind  the  condyles  of  the  os  femoris,  and 
between  the  beads  of  the  gastrocnemii  muscles. 

What  is  the  course  of  the  tibial  nerve  ?  —  It  descends  behind  the 
popliteal  muscle,  between  the  gastrocnemii ;  it  then  pierces  the  hend 
of  the  soleus,  and  runs  between  that  muscle  and  the  great  flexors  of 
the  toes,  near  to  the  inner  ankle. 

What  is  its  distribution?-— It  sends  rami  to  the  joint  of  the  knee, 
the  muscles  and  integuments  contiguous  to  its  course ;  it  sends  also 
branches  to  the  tibialis  postiens,  to  die  upper  part  of  the  tibialis  an- 
ticus  muscle;  it  then  sends  a  long  ramus  down  the  back  of  the  leg, 
between  the  integuments  and  gastrocnemius,  by  the  side  of  the  sa- 
phena  externa ;  the  trunk  then  passes  behind  the  inner  ankle  through 
an  angular  ligament  to  the  sole  of  the  foot,  where  It  divides  into  the 
external  and  internal  pkntar  nerves,  which  accompany  the  arteries  of 
the  same  name. 

What  is  the  eourse  and  distribution  of  the  internal  plantar  nerve  ? 
''-'-It  runs  first  along  the  inner  side  of  ihe  sole  of  the  foot,  giving  fila- 
ments to  the  abductor  polHcis,  flexor  brevis  digitorum,  and  massa 
oamea  sylvii ;  it  then  divides  into  flrar  branches,  distributed  to  the 
toes  after  the  manner  of  the  median  nerve  in  the  hand. 

What  is  the  course  and  distribution  of  the  external  plantar  nerve  1 
«— It  passes  along  the  outer,  edge  of  the  foot,  and  divides  into  two 
branches ;  the  first  branch  runs  between  the  two  last  toes,  and  divides 
to  their  sides ;  the  second  branch  goes  to  the  inferior  external  side  of 
the  little  toe. 

What  is  the  course  and  distribution  of  the  fibular  nerve  ? — It  runs 
forward  round  the  head  of  the  fibula,  and  divides  into  several  rami, 
which  are  distributed  to  the  outer  part  of  the  leg,  and  to  the  upper 
part  of  the  foot,  where  it  is  distributed  to  the  integuments. 
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SYMPATHETIC  NERVES. 

Deric^be  the  syra  pathetic  nerves. — This  system  consists  of  a  series 
of  ganglia  on  each  side  of  the  spinal  column,  from  the  head  to  the 
coccyx,  connected  with  other  nerves  of  the  body,  and  distributing 
branches  to  the  internal  organs  and  viscera.  It  communicates  with 
the  other  nerves  at  their  exit  from  the  cranium  and  vertebnl  canal, 
excepting  the  fourth  and  sixth,  where  it  oommunioates  in  the  cavernous 
sinus  also  with  the  olfactory,  optic,  and  auditory,  at  their  ultimate 
expansions. 

How  are  they  distributed  ? — ^They  accompany  the  arteries,  and  takie 
their  names  from  them,  and  communicate  around  them,  forming 
plextue$.  The  internal  oi^ns  of  the  head,  neck,  an<{  trunk,  are  sup- 
plied more  exclusively  with  branches  from  this  nerve,  and  hence  it  is 
considered  the  nerve  of  organic  life.  It  has  also  been  called  the 
ganglionic  nerve. 

How  many  sympathetic  ganglia  are  there  in  the  head?  —  Five. 
The  ganglion  of  Ribes  (now  doubted),  the  superior  point  of  union  be*> 
tween  the  chain  of  nerve  in  the  two  sides  of  the  body }  it  is  located  upon 
the  anterior  communicating  artery,  and  by  filaments  connected  with 
the  carotid  plexus,  and  other  ganglia  of  the  sympathetic.  The  ciliary 
or  lenticular,  situated  in  the  orbit  between  the  optic  nerve  and  exter- 
nal rectus  muscle ;  its  distribution  is  by  the  ciliacy  branches,  which 
accompany  the  ciliary  arteries,  and  send  filaments  to  the  tunics  of  the 
eye-ball,  piercing  the  sclerotic  coat;  it  communicates  also  sometimes 
with  the  spheno-palatine  ganglia.  Its  communicating  branches  are 
the  long  root  to  the  nasal  branch  of  the  ophthalmic  nerve ;  a  short 
root  to  the  inferior  division  of  the  third  nerve }  the  sympathetic  root, 
which  passes  back  to  the  cavernous  sinus,  and  communicates  with 
the  carotid  plexus.  The  spheno-palatine,  or  ganglion  of  Meckel,  situ- 
ated in  the  spheno-maxillaiy  fissure,  is  distributed  by  the  internal 
branches,  the  nasal,  or  tphefKhpalaiiney  to  the  mucous  membrane  of 
the  nose,  and  also  by  small  peifbrating  branches  to  the  upper  part  of 
the  pharynx  and  Eustachian  tube;  the  naso-palatine  (scarpa),  after 
giving  filaments  to  the  septum  of  the  nares,  curves  down,  enters  the 
anterior  palatine  canal,  connects  with  its  opposite  fellow,  receives 
branches  firom  the  anterior  dental  and  palatine  nerves,  and  together 
form  the  naso-palatino,  or  Cloquet's  ganglion,  which  sends  filaments 
to  the  mucous  membrane  of  the  palate,  and  behind  the  incisor  te^th. 
The  descending  branches,  viz.:  the  anterior  palatine,  descending 
through  the  posterior  palatine  canal,  emerges  at  the  posterior  palatine 
foramen,  is  distributed  in  the  substance  of  the  hard  palate,  communi- 
cating with  the  naso-palatine  ganglion  and  branches ;  in  the  posterior 
palatine  canal  several  branches  perforate  the  pakte  bones,  and  are 
distributed  to  the  middle  and  inferior  meatus,  the  inferior  spongy 
bones,  and  antrum ;  the  middle  one  has  the  same  course  as  the  pre- 
ceding, and  supplies  the  tonsil,  soft  palate,  and  uvula ;  the  posterior 
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one  leares  the  otbere,  bj  a  distinct  canal,  and  by  a  separate  opening 
back  of  the  posterior  palatine  foramen^  supplies  the  hard  palate, 
gums,  tonsils,  and  soft  palate. 

What  are  its  branches  of  commiinication  ? — The  ascending,  to  join 
the  superior  maxillaiy  nerve,  one  to  the  abducens  nenre„  one  to  the 
ciliary  ganglion,  and  sometimes  to  the  optic  nerye ;  the  posterior,  or 
mdinn  nerve,  passes  back  from  the  spheno-palatine  ganglion,  through 
the  vidian  canal,  to  the  fommen  laoemm,  at  the  base  of  the  cranium, 
and  divides  into  the  carotid,  which  enters  the  carotid  canal  to  join 
the  carotid  plexus ;  the  petrosal  enters  the  cranium  as  the  preceding, 
and  passing  backward  to  the  hiatus  fallopii,  receives  a  twig  from 
Jacobson's  nerve,  and  terminates  in  the  intumescentia  gangliformis 
of  the  &ctal  nerve;  it  also  communicates  with  the  otic  ganglion. 

Describe  the  otic  ganglion  (Arnold's).  —  It  is  small  and  flattened, 
resting  upon  the  inner  surfitce  of  the  inferior  maxillary  nerve,  at  the 
union  with  the  motor  root,  below  the  foramen  ovale ;  internally  it  rests 
against  the  cartilage  of  the  Eustachian  tube,  and  tensor  palati  muscle, 
posterior  with  the  anterior  meningea  media. 

What  are  its  branches  1  —  Those  of  distribution  to  the  tensor  tym- 
pani  and  to  the  tensor  palati  muscles;  those  of  communication  to  the 
inferior  maxillary,  the  auricular,  chorda  tympani,  to  the  arteria  me- 
ningea media,  to  oommnnieate  with  the  nervi  moUis,  to  the  hiatus 
i&iUopii,  the  intumescentia  ean^formis,  to  the  casserian  ganglion,  to 
the  vidian  nerve,  which  is  &ere  again  distributed. 

Describe  the  submazillaiT  ganglion.-*- It  is  small  and  round,  lying 
upon  the  submaxilbry  gkncT,  near  the  gustatory  nerve ;  it  is  distributed 
to  the  gland  and  Wharton's  duct ;  it  has  communicating  branches  to 
and  from  the  gnstatoiy  nerve,  firom  the  chorda  tympani  to  the  facial 
nerve,  communicating  with  the  nervi  mollis. 

Describe  more  particulariy  the  carotid  and  cavernous  plexus. — The 
carotid  plexus  is  ftarmed  by  the  branches  of  the  superior  cervical 
ganglion  dividing  into  two  parts,  and  form  communications  with  each 
other  around  the  carotid  arleij  in  the  carotid  canal,  which,  together 
with  the  branohea  of  the  petrosal  branch  of  the  vidian  nerve,  ifbrms 
this  plexus.  The  cavemons  plexus  is  in  the  cavernous  sinus,  and  is 
rather  a  continuation  of  the  previous  plexus,  and  after  giving  branches 
on  the  carotid  artery,  comnranieates  with  the  third,  fourth,  and  fifth 
emntal  nerves,  which  enter  the  orfcot. 

How  is  the  inferior  cervical  ganglion  connected  inferiorly  ?  —  Into 
%  chord  of  commnnication  with  the  middle,  or,  if  it  is  wanting,  with 
the  inferior  cervical  ganglion. 

What  are  the  arteriu  visceral  branches  of  the  superior  cervical 
ganglion  ?— The  delicate  gray  nerves  (or  nervi  mollis  of  Scarpa),  to- 
gether with  the  glosso-pluuyngeal  and  vagus,  form  a  plexus  round 
&6  internal,  external,  and  common  carotids.  The  pharyngeal  branches, 
together  with  filaments  £nmi  the  gloeso^^pharyngeai  and  vagus,  form 
the  pharyngeal  plexus.     The  laiyngeal  branches,  accompanying  the 
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Bnperior  laiyngeal  brandies  of  tke  vagus.  A  cardiac  nerve,  not 
always  present^  either  united  with  a  similar  nerve  from  the  middle  or 
inferior  cervical  ganglion,  or  alone,  passes  with  the  carotid  artery  to 
the  chest,  and  assists  in  forming  the  plexus  belonging  to  the  heart. 

Where  is  the  middle  cervical  ganglion  situated,  and  what  is  its  dis- 
tribution?—  This  is  not  always  present;  when  found,  it  is  situated 
opposite  the  fifth  and  sixth  cervic^  vertebras,  and  upon  the  inferior 
thyroid  artery ;  it  has  branches  of  continuation  with  the  third,  fourth, 
and  fifth  cervical  nerves,  and  gives  off  the  middle  cardiac  nerve ;  it 
then  has  a  course  like  the  inferior,  but  is  often  absent,  and  is  then 
supplied  by  filaments  from  the  superior  nerve  or  vagus. 

Describe  the  cardiac  nerves. — There  are  three :  the  superior,  mid- 
dle and  inferior.  The  first  arises  from  the  superior  cervical  ganglioD, 
descends  the  neck,  runs  by  the  side  of  the  recurrent  laryngeal,  passes 
behind  the  arteria  innominata,  receiving  branches  from  the  pnenmo- 
gastric,  and  giving  filaments  to  the  thyroid  gland,  and  at  the  con- 
cavity of  the  aortic  arch,  joins  the  cardiac  ganglion.  The  second 
either  proceeds  from  the  middle  cardiac  ganglion  or  from  the  com^ 
municating  end,  between  the  superior  and  inferior,  being  the  largest. 
After  dividing  into  several  branches  at  the  root  of  the  neck,  it  oom- 
niunicates  with  the  superior  and  inferior,  and  pneumogastric  and  re- 
current, and  descends  to  the  great  cardiac  plextts.  The  third  arises 
from  the  inferior  cervical  ganglion,  communicates  with  the  recurrent 
laryngeal  and  middle  cardiac  nerves,  and  in  front  of  the  trachea,  joins 
the  great  cardiac  plexui. 

Where  is  the  cardiac  ganglion  situated,  and  what  does  it  receive 
and  give  off  ? — Beneath  the  arch  of  the  aorta,  to  the  right  of  the  liga^ 
ment  of  the  ductus  arteriosus,  receiving  the  superior  cardiac  nerves 
from  both  sides  of  the  neck,  and  a  branch  from  the  pneumogastric, 
and  sends  branches  to  the  cardiao  plexuses. 

Where  is  the  cardiac  plexus  situated  and  how  is  it  divided,  and 
what  does  it  supply  ? — ^It  is  divided  into  the  greaty  the  inttrior,  and 
posterior.  The  great  is  situated  upon  the  Infurcation  of  the  trachea, 
and  behind  the  arch  of  the  aorta,  and  is  formed  by  the  oonveigenoe 
of  the  middle  and  inferior  cardiao  nerves,  and  branches  from  the 
pneumogastric  and  descendens  noni  and  first  thoracic  ganglion.  The 
anterior  is  situated  in  front  of  the  ascending  aorta,  near  its  origin,  and 
Lb  formed  by  filaments  from  the  superior  ciurdiao,  the  cardiac  gan^on 
and  the  great  cardiac  plexus.  It  supplies  the  anterior  aspect  of  the 
heart,  and  by  numerous  filaments,  forming  the  anterior  eoronary 
plexus.  The  posterior,  formed  by  branches  from  the  great  cardiao 
plexus,  is  situated  the  reverse  of  the  preceding,  dividing  into  two  sets 
of  braoches,  which  constitute  the  posterior  coronary  plexu$. 

Describe  the  thoracic  ganglia  and  the  branches  they  give  off. — They 
are  generally  twelve  in  number  on  each  side,  and  rest  upon  the  heads 
of  the  ribs,  covered  by  the  pleura  costalis,  and  are  divisible  into  su- 
perior, inferior,  external,  and  internal  branches ;  the  superior  branch 
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eommtinicates  vith  the  one  above,  and  *the  inferior  witli  the  one 
below ;  the  external  branches  communicate  with  the  roots  of  the  spinal 
nerves;  the  internal  branches  communicate  with  the  oesophageal,  and 
aoHae  nerves  and  branches.  The  first  cardiac  plexus  is  also  supplied 
bj  the  first  thoracic  ganglion,  and  the  branches  of  the  lower  ganglia 
are  aortic^  and  bj  several  large  cords  uniting^  form  the  splanchnic 
nerves. 

Where  is  the  greater  splanchnic  nerve  ? — ^It  arises  from  the  sixdi 
dorsal  ganglion,  and  is  Increased  by  branches  from  the  seventn, 
eighth,  ninth  and  tenth,/and  descending  in  front  of  the  vertebrae^ 
pierces  the  diaphragm,  and  terminates  in  the  semilunar  ganglion. 

Where  is  the  lesser  splanchnic  or  renal  nerve  ? — It  is  formed  by 
filaments  from  the  tenth,  eleventh  and  twelfth  dorsal  ganglion,  and 
after  piercing  the  diaphragm,  goes  to  form  the  renal  plexus. 

Where  is  the  semilunar  ganglion  situated  ?  —  By  the  side  of  the 
ooeliac  axis,  communicating  with  the  opposite  ganglion,  above  and 
below  that  trunk,  forming  a  gangliform  circle,  which  gives  off 
branches  called  the  solar  plexus. 

What*  nerves  and  branches  does  the  solar  plexus  receive  and  give 
off? — The  great  splanchnic  and  part  of  the  lesser.  The  termination 
of  the  right  pneumogastric  branches  from  the  right  phrenic,  and 
sometimes  from  the  lefL  It  distributes  filaments  to  the  phrenic, 
gastric,  hepatic,  splenic,  supra  renal,  renal,  which  is  formed  chiefly 
by  the  lesser  splanchnic;  superior  mesenteric,  spermatic,  formed 
chiefly  from  the  renal,  and  inferior  mesenteric  plexus,  which  also  re« 
eeives  filaments  from  the  aortic  plexus. 

LUMBAB    OANOLIA. 

How  many  lumbar  ganglia  are  there? — Four  on  each  side,  upon 
the  anterior  face  of  the  lumbar  vertebras. 

How  are  the  branches  divided  ?  *-  Into  the  superior  and  inferior, 
which  are  those  of  communication,  as  in  the  dorsal;  the  external  com- 
mnnicating  with  the  lumbar  nerves,  the  internal  divided  in  two  sets, 
the  upper  of  which  pass  in  to  form  the  lumbar  aortic  plexus,  the 
lower  to  form  the  hypogaBtrio  plexus,  by  crossing  the  common  iliac 
arteries  and  uniting  over  the  promontory  of  the  sacrum. 

From  what  does  the  lumbar  aortic  plexus  receive  branches  and 
flend  filaments  ?  —  From  the  solar  and  superior  mesenteric  plexuses, 
rad  sends  filaments  to  the  inferior  mesenteric,  and  ends  in  the  hypo- 
gastrie  plexus. 

How  is  the  hypogastric  plexus  formed,  and  where  is  it  situated  ? — 
By  the  termination  of  the  aortic  plexus,  and  by  the  union  of  the 
bninches  of  the  lower  lumbar  ganglia,  it  is  situated  as  mentioned  be- 
fore, and  communicates  with  the  fourth  and  fifth  sacral  nerves,  and  is 
distributed  to  the  pelvic  viscera;  and  filaments  accompany  the  internal 
iliac  artery. 
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SACRAL    GANGLIA. 


Fig.  103. 


How  many  are  there^  and  where  situated?— There  arc  four  or  fiye 

upon  the  sacrum,  and  resem- 
ble the  lumbar  in  form  and 
connection.  The  external 
branches  communicate  with 
the  sacral  nerves,  and  the 
internal  branches  communi- 
cate with  the  lateral  divi- 
sions of  the  hypogastric 
plexus,  and  are  distributed 
as  it  is;  the  last  pair  by 
branches,  join  a  ganglion  on 
the  first  line  of  the  coccyx, 
called  ganglia  impar  or 
aaygoty  which  gives  branch- 
es to  the  coccyx  and  rectum, 
and  plays  a  similar  part  as 
theG;anglion  of  Bibes  in  the 
head,  by  forming  a  connect- 
ing point. 

[To  assist  the  student  we 
have  added  the  adjoining 
cut,  and  general  account  of 
this  nerve  in  a  succinct 
form.] 

How  are  the  ganglia  of 
the  sympathetic  divided? 
(Fig.  103.)  — They  are  di- 
vide into  cervical,  dorsal, 
lumbar,  and  sacral. 

How  many  cervical  gan- 
glia axe  there  ?  —  There  are 
three,  viz. :  a  superior,  a 
middle,  and  an  inferior. 

Where  is  the  inferior 
cervical  ganglion  situated? 
—  Behind  the  vertebral  ar 
tery,  at  the  root  of  the  tran» 
verse  process  of  the  last 
cervical  vertebra. 

What  branches  does  it 
give  and  receive  ?  —  It  re- 
ceives branches  from  the 
three  inferior  cervical  and 
first  dorsal  pair,  and  from  the  recurrent;  and  sends  off  branches  to 
the  cardiac  and  pulmonary  plexuses. 
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Where  does  the  great  sympathetic  form  the  first  dorsal  ganglion  ? — 
Immediately  below  the  inferior  cervical  and  behind  the  subclavian 
artery. 

How  are  the  inferior  cervical  and  first  dorsal  ganglia  connected  ? — 
By  a  short  portion  of  the  trunk,  which  is  sometimes  double  and  plexi- 
furm,  and  by  a  branoh  which  passes  before  the  subclavian  artery;  thus 
fonsaing  an  aveh  which  encloses  the  body* 


SENSES. 

NOSE. 

How  is  this  divided  ?  —  Into  an  external  prominent  part  and  inter- 
nal cavity. 

What  are  the  external  parts?  —  The  root,  arch,  tip,  alae,  and 
nostrils. 

What  are  the  internal  parts  ?  —  The  septum,  turbinated  bones,  pos- 
terior openings  of  the  nares,  the  frontal,  maxillary,  and  sphenoidal 
sinuses,  palatine  duct,  and  ductus  ad  nasum. 

What  bones  form  the  nose  ?  —  The  os  frontis,  os  SDthmoides,  sphe- 
noides,  ossa  maxillaria  superiora,  ossa  nasi,  ossa  lachryinalia,  ossa 
palati,  vomer,  inferior  turbinated  bones  and  cartilages. 

What  are  the  soft  parts  of  the  nose  ?  —  The  integuments,  muscles, 
pituitary  membrane,  vessels,  nerves,  and  hairs. 

How  is  the  root  and  arch  formed  ?  —  By  the  nasal  processes  of  the 
superior  maxillare,  and  the  nasal  bones. 

Of  how  many  cartilages  does  the  inferior  part  of  the  external  nose 
consist,  and  what  is  their  situation  ?  (Fig.  104.) 
—  Of  five,  the  middle  one'  is  part  of  the  septum 
nasi,  and  divides  the  nostrils;  two  anteriorly* 
from  the  tip,  and  two  laterally  the  ala^.* 

What  is  the  form  and  extent  of  the  cavities 
of  the  noee  ? — Antero-posteriorly  from  the  nos- 
trils to  the  posterior  openings  of  the  nares, 
immcdiatelv  above  the  arch  of  the  palate. 
They  are  bounded  on  the  inner  side  by  the 
septum,  and  on  the  outer  side  by  the  maxil- 
lary, lachiymal,  aethm.oid,  and  turbinated  bones. 

How  are  the  internal  naros  lined,  and  what  are 
their  us^?*-By  the  pituitaiy  membrane;  and 
serves  for  the  expansion  of  the  olfactory  and 
other  nerves,  for  the  transmission  of  vessels, 
and  the  secretion  gf  the  fiuid  which  moistens 
its  surface. 

What  sinuses  open  into  the  internal  nares,  and  where  do  they 
open  ?  —  The  frontal,  sphenoidal,  and  maxillary  sinuses.   The  frontal 
17 
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opens  Into  the  anterior  superior  part  of  the  nares,  the  sphenoidal  into 
the  superior  posterior  part  of  the  nareS;  and  the  maxillary  laterally 
above  the  inferior  turbinated  bones. 

Where  aro  the  ducti  incisivi  situated  ?  — Behind  the  large  superior 
dentes  incisiyi,  between  the  arch  of  the  palate  and  the  bottom  of  the 
nares. 

What  are  their  use  ?  —  They  transmit  several  twigs  of  arteries  and 
veins,  and  sometimes  are  perforated  by  ducts. 

Whence  is  the  nose  supplied  with  blood  f  —  From  the  external 
carotids;  and  the  veins  go  to  the  external  jugular. 

What  are  the  nerves  of  the  nose  ?  —  The  olfactory  are  the  chief 
nerves  of  the  nose^  or  the  nerves  of  smelling ;  and  the  nerves  of  com- 
mon sensation  are  firom  the  fifth  pair. 

EYES  AND  APPENDAGES. 

Where  are  the  eyes  situated?  TFig.  106.)  —  In  the  orbits,  suj- 
p«     _.  Tounaed  by  muscles,  and  an  apparatus 

^'       '  for  tears;  these  parts  are  called  the  ap- 

pendages  of  the  eye. 

Where  and  what  are  the  orbits  ?  — 
Two  conical,  or  tunnel-like  cavities 
situated  on  each  side  of  the  nose,  just 
below  the  forehead. 

What  are  the  names  of  the  bones 
which  compose  the  orbit?  —  The  os 
£contis,  08  sphenoides^  os  esthmoides, 
08  maxillare  superius,  os  malsd^  os  lach« 
rymale,  and  os  palati. 

By  what  foramina  is  each  orbit  per- 
forat«d,  and  where  are  they  situated  ?-— 
By  the  optic  foramen  at  its  apex ;  by  the  sphenoidal  fissure  at  the 
upper  part  of  the  external  side;  by  the  spheno-maxillary  fissure  at  the 
lower  part  of  the  external  side. 

Whence  is  the  lining  membrane  of  the  orbit  derived  ?— -From  the 
dura  mater,  and  periosteum. 

Describe  the  supercilia,  or  eye-brows.  —  They  are  situated  upon 
the  superciliary  ridge,  formed  by  integuments,  covered  by  two  arches 
of  coaise  hairs,  which  protect  the  eye,  and  assist  in  varying  the 
expression  of  the  countenance.  They  are  moved  by  the  occipito- 
frontalis  orbiculares  and  corragatores  supercilii  muscles. 

Describe  the  eye-lids,  or  palpebrss.  —  They  are  two  thin  movable 
folds  placed  in  front  of  the  eye,  to  conceal  and  protect  it,  with  a  mus- 
cle in  the  upper  lid  exclusively  for  its  elevation  (levator  palpebraa 
superioris) ;  the  two  lids  are  joined  at  the  outet  and  inner  angles, 
called  canthi.  The  lids,  when  in  contact^  have  a  triangular  canal 
passing  transversely  between  them. 
Of  what  are  they  composed  ?  — Of  common  integuments.     Of  the 
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orbicularis  palpebraram  mtuscle,  the  tarsi  cartilogea  wliioh  eontaiQ  the 
ciliary  glands/  and  the  cilia  or  eye-la^es. 

Describe  the  tarsi.' — These  are  the  cartilages  at  the  edge  and  in  the 
body  of  each  lid.  They  are  semilunar  in  shape,  and  attached  tc  the 
external  and  bternal  palpebral  ligaments. 

Which  of  the  edges  of  the  tarsi  are  the  thickest? — The  ciliary, 
which  are  turned  towards  each  other, 

What  is  formed  by  the  meeting  of  the  ciliary  edges  7  —  A  small 
grooYCy  which  conducts  the  tears  to  the  inner  canthus. 

What  is  the  appearance  of  their  inner  sides  ?  —  They  are  grooyed 
for  the  reception  of  the  ciliary  glands. 

Describe  the  ciliary  or  meibomian  glands.*-^ These  are  twenty  or 
thirty^  situated  on  the  inner  side  of  the  tarsi,  and  at  the  edges  of 
which  discharge  an  unctuous  matter  to  lubricafe  the  edges  of  the  eye- 
lids.    They  resemble  numerous  white  lines  on  the  edges  of  the  lids. 

Describe  the  cilia  or  eyelashes. — They  are  rows  of  pencil-like  hairs 
upon  the  edges  of  the  eyelids,  and  diverge  on  the  opposite  lids,  and 
diminish  in  size  from  the  middle  to  the  ends  of  the  lids. 

What  parts  compose  the  lachiymal  apparatus  ?  —  It  is  composed  of 
the  lachrymal  gland,  the  caruncula  lachrymalis,  plica  semilunaris,^ 
puncta  lachrymalis;*  oanaliculi  lachiymales,  lachiymal  sac^  and  ductus 
ad  nasum. 

Where  is  the  lachiymal  gland*  situated  ?  —  In  the  depression  be- 
hind and  somewhat  above  the  external  angular  process  of  the  frontal 
bone. 

What  is  its  form  ? — It  is  somewhat  flattened,  and  divided  into  two 
lobes,  orbital,  and  palpebral. 

What  is  the  course  of  its  ducts  ?*  —  It  has  several  excretory  ducts, 
which  descend  almost  parallel  to  each  other  through  the  substance  of 
the  membrane  which  lines  the  upper  eyelid,  and  pierce  it  near  the 
superior  edge  of  the  tarsus. 

What  is  the  oamncula  lachrymalis  ?" — A  litde  red  eminence  situ- 
ated behind  the  internal  angle  of  the  eyelids  aad  the  ball  of  the  eye, 
and  of  a  glandular  structure. 

What  is  its  use  ?  — It  secretes  a  yellowish  oily  matter,  with  whi(^ 
the  hairs  on  its  sur&oe,  being  coated,  detain  any  small  bodies  that 
float  in  the  tears ;  it  also  directs  and  assists  the  tears  in  their  course. 

Where  is  the  laohus  lachrymalis,  and  what  is  its  use  ?  —  It  is  a  de- 

fression  between  the  caruncula  lachrymalis,  the  eyelids,  and  eyeball 
t  collects  the  tears  to  pass  into  the  puncta  ladirymalta. 

Where  is  the  plica  semilunaris,'  and  what  is  its  form  ? — It  is  situ- 
ated between  the  caruncula  lachrymalis  and  the  ball  of  the  eye,  and 
resembles  the  figure  of  a  cresoent. 

What  is  the  direction  of  its  oomua  7  —  They  are  turned  toward  tbo 
pancta  laohrymalia. 

What  is  its  use  ?  —  To  direct  the  tears  toward  the  puncta. 

What  are  the  puncta  lachiymalia  f ' — ^Two  small  orifices  situated  one 
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on  the  edge  of  each  eyelid,  very  near  the  inner  angles,  oppoRitc  to 
the  cornua  of  the  plica  semilunaris,  and  precisely  opposite  to  each  other. 
How  are  they  formed  ?  —  A  minnte  cartilaginous  circle  surrounds 
them,  and  a  fine  membrane  lines  their  orifices. 

What  is  their  use  ? — ^To  suck  up  the  tears,  and  convey  them  to  the 
lachrymal  ducts. 

What  are  the  canaliculi  lachiymales  ?  —  Two  minute  canals,  some- 
times called  lachiymal  ducts,  one  for  each  eyelid. 

What  is  their  niuation  ? — ^Between  the  puncta  lachrymalia  and  the 
lachrymal  sac. 

What  is  their  direction?  —  The  superior  first  ascends,  then  gradu- 
ally descends;  the  inferior  first  descends,  then  gradually  ascends; 
they  then  meet  and  Ibrm  a  common  tubC;  which  opens  into  the  lach- 
rymal sac. 

Where  is  the  lachrymal  sac"  situated? — Immediately  below  the 
inner  canthus  of  the  orbit,  in  a  bony  groove^  or  fossa^  on  the  side  of 
the  upper  part  of  the  nose. 

How  is  this  grooye  formed? — By  the  nasal  process  of  the  superior 
maxillary  and  lachrymal  bones  superiorly ;  and  by  the  os  maxillare, 
lower  part  of  the  os  laehrymale,  and  upper  portion  of  the  inferior  tur- 
binated bone  inferiorly. 

What  is  the  form  of  the  lachrymal  sac? — It  is  an  oblong  mem- 
branous bag. 

Where  is  the  laehiymal  sac  crossed  by  the  tendon  of  the  orbicularis 
palpebrarum  ?  —  About  one-fourth  of  its  edge  is  above  the  tendon  of 
the  orbicularis  palpebrarum,  and  the  rest  below  it. 

Where  do  the  lachrymal  ducts  open?  —  Immediately  behind  the 
tendon  of  the  orbicularis. 

Where  does  the  ductus  ad  namim  commence  ? — ^From  its  lower  part. 
Where  is  the  ductus  ad  nasum  situated  ?  **  —  It  descends  from  the 
lachrymal  sac  into  the  nose  in  a  bony  groove. 

How  is  this  groove  formed  ?  — By  the  inferior  part  of  the  os  lach- 
lynuile,  and  superior  part  of  the  inferior  turbinated  bone. 

Where  does  the  ductus  ad  nasum  terminate  ?  —  Underneath  and 
behiad  the  anterior  extremity  of  the  inferior  turbinated  bone. 

Where  is  the  tensor  tarsi  or  Hor- 
ner's muscle  ?  (Fig.  106.)-It  arises 
from  the  OS  unguis,  and  is  inserted 
by  two  divisions  into  the  orifices  of 
the  lachrymal  canal,  it  adheres  by  He 
nasal  &ce  to  the  lachrymal  sac. 

What  is  the  course  of  the  tears  ? 
—They  are  secreted  by  the  lachry- 
mal gland,  and  are  poured,  by  its 
excretory  ducts,  over  the  anterior 
surface  of  the  eye,  which,  in  the 
movements  of   the   eyelids,  they  everywhere  moisten;   the  puncta 
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lachrymalia  absorb  them ;  tbej  are  conveyed  by  the  lachrymal  ducui 
to  the  lachrymal  sac,  and  through  the  ductus  ad  nasum  they  pas8 
into  the  nose. 

What  is  the  origin,  insertion,  and  use  of  the  levator  palpebrse  su* 
perioris?*  (Fig.  107.) — Origin: 
upper  edge  of  foramen  opticum.  Fig.  107. 

Insertion :  8uj>erior  border  of 
tarsal  cartilage,  and  is  inserted 
into  the  su^rior  palpebral  sinus 
of  conjunctiva  behind  palpebral 
ligament.  Use :  to  raise  the  up- 
per lid  by  drawing  it  to  the  hot-  ^ 
torn  of  the  orbit. 

Of  the  rectus  superior,*  rectus 
inferior,**  rectus  intemuK,*  and 
rectus  externus  ?  "  —  They  all  arise  from  the  optic  foramen,  and  are 
inserted  in  the  sclerotiea  behind  the  cornea,  a  quarter  of  an  inch. 
The  superior  raises  the  eye ;  the  inferior  depresses  it }  the  internus 
turns  it  in,  and  the  externus  turns  it  out. 

Of  the  obli^uus  superior?*  —  Origin:  on  the  inner  side  of  the  le- 
vator. Insertion :  sclerotic  coat  between  the  superior  and  external 
recti.  It  draws  the  eyeball  forwards  and  towards  the  internal  can- 
thus,  and  directs  the  pupil  towards  the  cheek. 

Of  the  obliquus  inferior?'  — Origin :  orbital  edge  of  superior  max- 
illarv  bone  above  infra-orbital  foramen.  Insertion :  sclerotic  ooat  be- 
hind the  transverse  axis  of  the  eye,  and  between  the  scleroUe  ooat 
and  external  rectus.  Use :  to  cause  the  eye  to  revolve  on  its  axis, 
and  turns  the  cornea  towards  the  nose. 

GLOBE    AND    COATS    OF    THE    EYE. 

What  is  the  form  of  the  globe  of  the  eye  ?  (Fig.  108.)  Nearly  of  a 
spherical  figure. 

Of  what  is  the  globe  of  the  eye  composed  ? — Of  membranes,  or 
coats,  filled  with  humors  or  fluids,  which  support  its  form. 

How  many  coats  has  the  eye  ?  —  Seven,  viz. :  the  tunica  oonjuno- 
tiva,  tunica  sclerotica,  cornea,  tunica  choroides,  iris,  retina,  and  tunica 
J2ux>bi. 

What  is  the  tunica  conjunctiva? — A  very  thin  transparent  mucous 
membrane,  which  connects  the  eyelids  to  the  globe  of  the  eye,  forming 
a  fold,  plica  $emt'IunarU,  at  the  inner  canihus,  which  may  be  consi- 
dered as  common  to  both. 

What  is  its  situation,  and  how  is  it  divided  ?  —  It  covers  the  ante- 
rior part  of  the  ball  of  the  eye,  and  the  inner  side  of  the  eyelids,  and 
is  divided  into  the  conjunctiva  palpebrarum,  and  the  conjunctiva  oouli 

How  is  it  connected  to  the  ball  of  the  eye  ?  —  By  cellular  mem- 
brane, and  adheres  most  closely  over  the  cornea.     It  is  highly  vascu- 
lar and  nervous. 
IT* 
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Where  is  the  tunica  selerotioa  Bitoated  ?- 
Fig.  108. 


It  is  the  most  external, 
and  by  far  the  moef 
dense  ooat  of  the  eye } 
it  envelopes  all  thA 
ball  of  the  eye^  ex- 
cept the  portion  an- 
teriorly occnpied  by 
the  cornea ;  and  pos- 
teriorly it  is  pierced 
by  the  optic  nerve; 
there  are  nomeroas 
foramina  in  it  for 
bloodvessels  and 
nerves. 

What  is  its  struc- 
ture f — Fibrous. 

jf  UmffUvdinal  SedUm  of  the  GUbe  of  the  JB^-^l,  Thf  Bclerolte  Where  are  the 
Coat.  2.  Th«  Corne*.  8.  The  CboroU  Goat  4.  Tbe  GUiary  Liga-  muSClcS  that  move 
mont.  5.  The  Ciliary  Prooemm.  6.  The  Iria.  7.  The  Pupil.  8.4.1^  ««^Vv«ll  -a*  V^J 
TheRettaa.  9.  The  Canal  of  Petit,  which  endrdet  the  Lent.  10.  t^C  eyCDaU  attactiea 
Tbeantvrior  Chamber  of  the  Eve,  oontaining  the  AqneoQH  Humor,  to  tlus  OOat?— ^To- 
ll. The  pofiterior  Chamber.  12.  The  Lenn  enclosed  in  its  proper  j  «.  .  • 
capmile.  18.  The  Vitreous  Humor  endoMd  in  the  HyaloM  Mem-  WarOS  itS  autenor 
brane.  14.  A  Tubalar  Sheath  ot  the  Hyaloid  Membnne.  16.  The  Tinrf 
Meurilemmaof  the  OpUc Nerre.  le.  The  Arteria  Centralis  Betinaa.   P"^          .       _ 

What  IS  the  use 
of  the  sclerotica  ?  —  It  bounds  the  form  of  the  ^e^  and  protects  and 
supports  the  parts  which  it  contains. 

What  is  the  cornea  f — The  transparent  anterior  part  of  the  globe 
of  the  eye,  and  is  firmly  connected  to  the  edge  of  the  sclerotica;  and 
appears  like  a  watch-glass  fixed  in  the  edge  of  the  case. 

What  is  its  form  and  situation?  —  Circular  and  more  convex  than 
the  rest  of  the  ball ;  and  is  divided  into  several  lamella,  between  which 
a  transparent  fluid  is  noticed. 

What  is  the  use  of  the  cornea  f — It  collects  and  bends  inwards  the 
rays  of  light  reflected  from  surrounding  objects. 

What  and  where  is  the  canal  of  Fontanaf  —  It  is  a  venous  sinus 
near  the  border  of  the  cornea. 

Describe  the  choroid  coat — It  is  the  most  vascular  eoat  of  the  eye, 
between  the  sclerotica  and  retina,  extending  from  the  point  where  it  is 
pierced  by  the  optic  nerve  to  the  ciliary  ligament  and  fore  part  of  the 
hyaloid  membrane,  where  it  is  thrown  into  folds  round  the  margin  of 
the  crystalline  lens,  forming  the  ciliary  body  by  contact  with  the  cili* 
ary  ligament,  from  which  short  folds  proceed,  called  cUiary  proce89e$, 
encircling  the  lens. 

What  is  the  ciliary  ligament,  or  annulus  albidus  ?  —  A  flat  circular 
narrow  band  of  greyish-white  substance  under  the  fore  part  of  the 
sclerotica  just  behind  its  junction  with  the  cornea,  and  unites  the  ex- 
ternal border  of  the  iris  and  ciliary  body. 

What  is  the  pigmentum  nigrum  ?  —  A  black  or  dark  brown  secre- 
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tHm  covered  by  and  contained  in  a  membraQe,  which  covers  the  inter- 
nal surface  of  the  choroid  coat. 

Describe  the  ciliary  muscle.  —  It  is  a  small  stmcture  behind  the 
miliary  ligament,  and  covering  the  outside  of  the  ciliary  processes. 

What  are  the  blood-vessels  of  this  coat  of  the  eye  ?  —  The  ciliary 
art^rieB,  after  piercing  the  sclerotica,  ramify  copiously  in  this  mem- 
brane; its  veins  take  a  contorted  couree;  and  are  called  vasa  vor- 
tioosa. 

What  is  the  iris,  and  where  is  it  sitvated  ?  —  It  is  a  circular  mem- 
brane, widlf  an  opening  through  its  centre,  forming  an  imperfect  sep- 
tum across  the  cavity  of  the  eye }  and  it  is  attached  to  the  ciliary  liga- 
ment in  its  whole  circumference. 

What  is  the  hole  in  its  middle  called? — The  pupil,  which  is  less* 
ened  or  augmented  by  the  movements  of  the  iris. 

What  name  has  been  given  to  the  posterior  side  of  the  iris? — It 
has  been  called  uvea. 

What  is  the  structure  of  the  iris  ?  —  It  is  supposed  to  consist  of  a 
radiated  and  circular  layer  of  muscular  fibres ;  its  arteries,  from  the 
ciliary,  form  by  anastomosis  two  circles, — one  near  the  circumference, 
called  zona  major,  the  other  near  the  pupil,  called  zona  minor;  its 
veins  pass  to  the  vasa  vorticosa  of  the  choroid ;  its  nerves  are  from 
the  ciliarv. 

What  IS  the  use  of  the  iris?  —  By  contracting,  it  excludes  all  su- 
perfluous rays  of  light,  or  by  expanding,  admits  through  the  pupil  all 
that  pass  through  the  cornea. 

Where  is  the  tunica  jacobi  situated?  —  Between  the  retina  and 
elioroid  eoat. 

What  is  the  situation  of  the  retina?— Internal  to  the  choroid 
coat. 

Where  does  it  arise  ?  —  From  the  termination  of  the  optic  nerve. 

Where  does  it  terminate  anteriorly  ?  —  It  extends  anteriorly,  termi- 
nating in  a  ruffled  or  serrated  edge,  nearly  to  the  ciliaiy  ligament. 

Where  does  the  optic  nerve  ent^  i^e  ball  of  the  eye? —  On  the 
inner  side  of  its  axis. 

Where  is  the  foramen  and  yellow  spot  of  Soemmering  situated  ?  — 
In  ike  axis  of  the  globe  of  the  eye,  about  a  fine  and  a  half  from  the 
outer  edge  of  the  bulb  of  the  optic  nerve. 

What  is  the  structure  of  the  retina? — It  is  composed  of  an  outer 
membrane,  an  Inner  vascular  net-work,  and  an  intermediate  nervous 
stratom;  in  the  living  subject  it  is  transparent,  but  becomes  opaque 
by  tli^  deoompodtioD. 

How  18  the  retina  supplied  with  blood  ? — By  a  small  artery,  which 
ooevpiea  the  centre  of  the  optic  nerve,  which  also  rapplies  the  lens. 

What  is  the  use  of  the  retina  ?  —  It  perceives  the  pieture  formed 
npon  its  mnrfiioe  by  the  coUection,  refraction,  and  transmission  of  the 
nys  of  light 
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HUMOURS    OF    THB    EYE. 

Of  bow  many  humours  does  the  eye  conust,  and  what  are  iheii 
names?  —  Of  three  transparent  fluids  of  different  densities;  and  are 
called  the  aqueous,  the  orrstalline,  and  the  vitreous  humours. 

What  is  the  a<jueous  humour  ?  —  A  perfectly  tnnsjparent  limpid 
fluid,  situated  behind  the  cornea  and  before  the  crystalline. 

How  are  th^  chambers  of  the  eye  formed  ?  —  They  are  divided  by 
the  iris  into  two  cavitieS;  called  chamberSy  which  communicate 
through  the  pupil.  4 

Which  is  the  laziest  ?  —  The  anterior  chamber. 

What  is  the  use  of  the  aqueous  humour? — It  transmits  the  rays 
of  light,  and  permito  the  free  motions  of  the  iris. 

What  is  the  vitreous  humour,  and  where  is  it  situated? — It  is  the 
most  bulky  humour  of  the  eye ;  of  a  jelly-like  consistence,  yet  quite 
transparent,  and  occupies  all  the  ball  of  the  eye  behind  the  crystalline 
lens. 

What  is  its  form?— Spherical,  except  anteriorly,  where  it  reoeiveB 
the  crystalline  lens. 

By  what  is  it  enveloped? — By  its  peculiar  capsule,  called  tunica 
vitrea,  or  hyaloidea,  of  the  most  delicate  and  transparent  texture. 

What  is  its  internal  structure  ?  —  It  is  divided  by  numerous  septa 
proceeding  from  the  inner  surface  of  its  capule,  into  numerous  cells. 

What  is  the  use  of  the  vitreous  humour  r-— It  fills  the  membranes 
and  supports  the  form  of  the  eye,  and  maintains  the  crystalline  lens 
at  a  proper  distance  from  the  retina. 

What  is  the  canal  of  Petit  ?  —  The  space  between  the  two  Umiiiad 
of  the  hyaloid  membrane,  round  the  circumference  of  the  lens. 

What  is  the  zona  ciliaria,  or  zone  of  Zinn?  —  A  dove-tailing  ar- 
rangement upon  the  vitreous  humour,  with  the  ciliary  processes. 

Have  any  vessels  or  nerves  been  found  in  the  vitreous  humour?-— 
No. 

What  is  the  use  of  the  crystalline  lens  ?  —  It  is  the  main  instru- 
ment  for  concentrating  the  rays  of  light  so  as  to  make  a  distin^ 
image  at  the  bottom  of  the  eye. 

Where  is  the  crystalline  lens? — It  is  situated  in  a  concavity  at  the 
anterior  part  of  the  vitreous  and  behind  the  aqueous  humour,  opposite 
to  the  pupil. 

What  is  its  form?— It  resembles  a  double  convex  lens  or  magni- 
fying glass,  and  its  posterior  sur&ce  is  more  convex  and  larger  than 
the  anterior.    In  youth  it  is  spherical  -,  in  advanced  life  it  is  flattened. 

By  what  is  it  enveloped  ?  — It  has  a  proper  capsule,  which  adheres 
firmly  to  the  capsule  of  the  vitreous  humour,  in  whioh  is  the  liquor 
morgagni. 

What  is  its  internal  structure  and  general  appearance?-* It  eoo- 
sists  of  concentric  lamellao,  and  these  of  radii ;  it  is  of  the  consistence 
of  softened  gum  of  a  transparent,  colouriess  appearance. 
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What  is  the  use  of  the  pigmentum  nigmm  ?  —  It  prevents  the  re- 
flection  of  the  rays  of  light  when  once  they  have  reached  the  retina^ 
and  thus  avoids  confusion  in  vision. 

TSBBXX»^    AND    N£BV£8    Of    THE    ETB« 

Whence  are  the  arteries  of  the  eye  derived  ?  —  Chiefly  from  the 
ophthalmic,  a  branch  of  the  internal  carotid. 

Whence  are  the  nerves  derived? — Besides  the  optic,  we  have  the 
third  and  fourth  pairs,  the  ophthalmic  or  first  branch  of  the  fifth 
pair,  the  sixth  pair,  and  twigs  from  the  seventh  pair  go  to  the  sur- 
rounding parts  and  form  the  ciliary  plexus^  whose  branches  pierce 
the  sclerotica;  and  pass  to  the  iris. 

EAR. 

How  is  the  organ  of  hearing  divided  f — Into  the  external,  middle 
or  tjrmpanum,  and  internal  ear,  or  labyrinth. 

Into  what  parts  is  the  external  ear  divided  ? — ^Into  three  parts,  viz. : 
the  pinna,  lobus,  and  meatus  auditorius  extemus. 

What  is  the  situation  and  form  of  the  pinna  ? — It  forms  the  greater 
part  of  the  outer  ear,  and  is  formed  of  cartilage^  invested  by  common 
integuments. 

What  are  its  elevations? — The  helix,  anti-heliX;  tragus,  and  anti- 
tnigufl. 

Where  are  these  situated  ?— The  helix  is  the  external  margin ;  the 
anti-helix  is  the  inner  margin ;  the  tragus  is  the  small  anterior  pro- 
tttbeiance ;  the  anti-tragus  is  the  posterior  protuberance,  and  opposite 
the  tragus. 

What  are  the  depressions  on  the  pinna,  and  where  are  they  situ- 
ated P— The  fossa  navicularis,  in  the  bifurcation  in  the  superior  extre- 
mity of  the  anti-helix;  the  fossa  innominata,  between  the  anterior  and 
superior  extremities  of  the  helix  and  anti-helix ;  the  concha  is  the 
great  cavity  surrounded  by  the  anti-helix. 

What  are  the  ligaments  of  the  pinna  ? — A  superior,  an  anterior,  and 
m  posterior. 

What  is  the  use  of  the  pinna  ? — ^To  collect  the  sonorous  undulations 
of  air,  and  reflect  them  to  the  meatus  auditorius  extemus. 

What  is  the  situation  of  the  lobe  of  the  ear,  and  its  structure  ?  — 
At  the  inferior  extremity  of  the  external  ear;  and  consists  of  skin  and 
cellular  substance. 

What  is  the  origin,  insertion,  and  use  of  the  helicis  major  and  heli- 
eis  minor?— The  ibrmer  is  attached  to  the  point  of  cartilage  in  front 
of  the  helix,  and  the  other  extremity  extendis  to  the  top  of  the  latter. 
The  hitter  is  on  the  front  of  the  helix. 

Where  is  the  tragicus  and  the  anti-tragicus  ? — The  former  is  on  the 
front  Burfiice  of  the  tragus ;  the  latter  arises  ftx)m  the  upper  extremity 
of  the  anti-traguB,  and  is  inserted  into  the  inferior  extremity  of  the 
anti-helix. 
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Where  is  the  transversus  auriculae  ? — On  the  internal  surfaoe  of  the 
pinna,  arising  from  the  prominence  of  the  concha,  and  inserted  iota 
the  hollow  dorsum  and  anti-helix. 

What  is  the  origin,  insertion,  and  use  of  the  attoUens  auriculas  ?  — 
Origin :  cranial  aponeurosis.  Insertion  :  upper,  and  anterior  part  of 
cartilage  of  ear.     Use :  to  raise  the  pinna. 

Of  the  retrahens  auriculae  ? — Origin  :  mastoid  process.  Insertion  • 
back  part  of  eoncha.     Use :  to  draw  the  pinna  backward. 

Of  the  anterior  aurieulae  ?  —  Origin :  temporal  &scia.  Insertion  : 
into  the  part  of  helix  just  above  beginning.  Use :  to  draw  the  pinna 
forward  and  upward. 

WhcDB  is  the  meatus  auditorius  externus  ?  —  It  extends  from  the 
bottom  of  the  concha  inward  to  the  membrana  tjmpani ;  then  inward, 
forward,  and  upward ;  and  is  in  the  course  a  little  curved  downward ; 
and  is  about  an  inch  long. 

How  is  the  meatus  externus  formed  ? — It  consists  in  part  of  carti- 
lage continued  from  the  pinna,  and  in  part  of  bone. 

Which  of  its  portions  is  the  longest  r — In  the  adult  the  bony  por- 
tion is  the  longest ;  but  in  the  foetus,  the  meatus  au^torius  is  wholly 
cartilaginous. 

What  glands  are  situated  in  the  cellular  membrane  and  integuments 
lining  the  meatus  externus  ?  —  It  is  lined  by  a  continuation  of  the 
integuments  of  the  concha,  under  which  the  ceruminous  glands  arc 
placed,  especially  towards  the  concha^  which  secrete  the  cerumen  or 
ear  wax. 

What  is  the  use  of  the  meatus  auditorius  externus  ?  —  It  concen- 
trates and  (ionveys  the  sound  to  the  membrana  tympani. 

Whence  are  the  arteries  of  the  external  ear  derived,  and  whence 
do  the  veins  pass?  —  It  receives  its  arteries  anteriorly  from  the 
temporal,  and  posteriorly  from  the  occipital  arteries;  and  its  veins  pass 
to  the  external  jugular. 

Whence  are  its  nerves  derived?  —  From  the  tempoia-aoricular 
branch  of  the  fifth  nerve. 

Where  is  the  membrana  tympani  ?  —  At  the  bottom  of  the  meatus 
externus,  forming  the  external  side  of  the  tympanum ;  it  is  fixed  in  a 
bony  groove. 

What  is  its  direction  and  form? — It  is  of  an  oval  form,  placed 
obliquely ;  its  upper  part  being  turned  outward,  and  its  lower  part 
inward.     It  is  slightly  concave  externally. 

How  is  it  composea? — Of  two  laminae,  of  which  the  internal  one 
is  a  production  of  the  periosteum  of  the  tympanum,  and  the  external 
one  of  the  cuticle  lining  the  meatus  externus. 

What  bone  is  attached  to  the  inside  of  the  membrana  tympani?-— 
The  malleus. 

What  is  the  use  of  the  membrana  tympani? — It  transmits  the 
vibrations  to  the  chain  of  bones  contained  in  the  cavity  of  the  tym- 
panum. 
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Wliere  is  the  cavity  of  the  tympanum  or  middle  ear  Bitoated  ? 
(Fig.    109.)— Immediately  Fiir.  109 

vrithin   the  membiana  tym-  * 

pani,  ht  the  substance  of  the 
temporal  bone.* 

What  is  its  form  ?— It  is 
irregular,  resembling  a  por- 
tion of  a  cylinder;  its  outOT 
side  is  formed  by  the  mem- 
brana  tympani;  its  inner 
side  is  bony,  and  divides  this 
cavity  from  the  labyrinth ;  its 
cireumference  is  irregular. 

What  openings  are  there  at 
the  circumference  of  the  tym- 
panum ?  —  One  anteriorly 
from  the  Eustachian  tube, 
and  another  posteriorly  to 
the  mastoid  celts. 

By  what  is  the  cavity  of 
the  tympanum  lined  7  —  By 
periosteum. 

What  are  the  contents  of  the  cavity  of  the  tympanum  ? . 
the  ossictda  auditus,  with  their  muscles  and  ligaments. 

Where  is  the  Eustachian  tube  situated?  —  It  extends  from  the 
cavity  of  the  tympanum  to  the  root  of  the  pterygoid  process  of  the 
sphenoid  bone ;  here  it  opens  into  the  upper  part  of  the  fauces,  just 
behind  the  posterior  nares. 

Of  what  parts  is  it  composed  T  —  Of  a  bony,  a  cartilaginous,  and  a 
membranous  portion. 

Where  is  this  tube  the  narrowest  ?  —  Its  bony  part  is  the  narrow- 
est;  it  expands  in  the  form  of  a  trumpet  towards  the  mouth. 

What  is  the  direction  of  the  Eustachian  tube  ?  —  These  tubes,  one 
fyr  each  ear,  are  directed  from  the  tympanum  obliquely  inwards, 
downwards,  and  forwards;  so  that  their  anterior  extremities,  in  the 
fauces,  are  the  nearest  to  each  other. 

By  what  are  they  lined  ?  —  By  ar  membrane  resembling  that  of  the 
nares. 

What  is  the  use  of  the  Eustachian  tube?  " — It  admits  the  free  pas- 
sage of  air  into  and  from  the  cavity  of  the  tympanum,  and  preserving 
an  equilibrium  with  the  external  aiir,  enables  the  membrane  of  tho 
tympanum  to  move  freely. 

Into  what  part  of  the  tympanum  do  the  mastoid  cells  open? — Into 
the  posterior  and  upper  part,  by  a  considerable  aperture,  and  are 
wholly  cellular. 

Enumerate  the  bones  of  the  ear.  —  The  malleus,  the  incus,  the  os 
orbiculare,  and  the  stapes.** 
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What  is  the  use  of  this  chain  of  bones  of  the  ear  ?  —  Bj  their  mo- 
fcioDS  they  multiplj  the  vibrations  they  xeoaTe  £rom  the  membxana 
tympani^  and  transmit  them  to  the  fluid  contained  in  the  labyrinth. 

What  is  the  situation  and  form  of  the  mallens  ?  —  It  is  plaoed  vtfnm 
the  inner  side  of  the  membrana  tympani,  having  its  extremity  torned 
downward ;  a  short  process  at  the  top  of  the  himdle;  a  long  process^ 
called  processos  gracilis,  turned  forward  over  the  inner  edge  of  the 
ring  of  this  membrane ;  a  neck  which  projects  inward  from  the  han- 
dle, forming  an  angle  with  it,  and  sormonnted  by  a  round  head;  by 
which  it  is  connected  to  the  incns. 

What  muscles  are  attached  to  the  malleus?  — The  tensor  tympuii, 
fixed  to  the  posterior  and  upper  part  of  the  handle ;  the  laxator  tym- 
pani  major,  attached  to  its  long  process;  and  the  kxator  tympani 
minor,  fixed  near  its  short  one. 

What  is  the  situation  of  the  incus? — It  is  situated  between  the 
malleus  and  os  orbicukrC;  extending  backward  toward  the  mastoid 
cells. 

What  is  its  form  ? — It  consists  of  a  body,  a  short  and  a  long  leg ; 
its  body  is  articulated  with  the  head  of  the  malleus  i  its  short  leg 
rests  on  the  opening  of  the  mastoid  cells,  and  its  long  leg  bends  in- 
ward and  downward  to  the  orbiculare. 

What  is  the  size  of  the  oe  orbicuhire? — It  is  Uie  smallest  bone  in 
the  body,  being  not  larger  than  a  small  pin's  head. 

What  is  its  situation? — It  is  placed  between  the  point  of  the  long 
leg  of  the  incus  and  the  head  of  the  stapes. 

What  is  its  form?  —  Flattish  ciroulsr. 

What  is  the  situation  of  the  stapes  ?  —  It  is  placed  immediately 
behind  the  os  orbiculare,  and  extends  to  the  fenestra  ovalis  on  tiie 
inner  side  of  the  tympanum. 

What  is  the  form  of  the  stapes? — It  precisely  resembles  a  stirrup. 

What  occupies  the  space  between  the  legs  of  the  stapes?  — A  fine 
membrane,  which  is  fixed  in  the  groove  on  their  inner  sides. 

What  is  fixed  to  its  head  ?  —  The  stapedius  muscle. 

What  is  the  situation  of  the  fenestra  ovalis?— Toward  the  upper 
part  of  the  inner  side  of  the  tympanum. 

What  is  the  situation  of  the  fenestra  rotunda? — It  is  veiy  small, 
placed  toward  the  lower  part^  and  covered  by  a  membrane. 

Where  is  the  promontory  of  the  tympanum  situated?  —  Immedi« 
atelv  over  the  fenestra  rotunda. 

Where  is  the  hdlow  bony  pyramid  of  the  stapedius  situated?*-^ 
Immediately  behind  the  fenestra  ovalis,  near  the  oircumferonce  of  the 
tympanum,  and  contains  the  stapedius. 

What  direction  does  the  fallopian  aqueduct  assume  on  the  inner 
side  of  the  canty  of  the  tympanum  ? — It  is  marked  by  a  rising,  which 
passes  first  above  the  fenestra  ovalis,  then  behind  it  and  the  fenesin 
rotunda. 
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What  18  tbe  situation  of  the  labyrinth?  —  Within  the  subBtanoe  of 
the  petrona  portion  of  the  temporal  bone. 

Of  what  parts  does  it  consist  ? — Of  several  contorted  bayities,  which 
oominunioate  with  each  other,  and  are  divided  into  thiee,  viz. :  the 
Teatibalum,  semicircular  canals,  and  cochlea. 

What  are  (he  contents  of  the  labyrinth  f  —  The  membranous  laby- 
cinth  lining  the  canals  of  the  bony  labyrinth,  and  consisting  of  a  deli- 
cate membnuie  containing  the  liquor  Cotunnius,  and  two  small  masses 
called  otocuniiesy  composed  of  phosphate  and  carbonate  of  lime. 

What  fluid  exists  between  the  bony  and  membranous  labyrinth  ?— - 
The  perilymph,  (Scarpa.) 

What  within  the  membranous  labyrinth? — The  endolymph. 

What  is  the  use  of  this  fluid  ? — ^It  being  incompressible,  transmits 
and  conveys  the  undulations  it  receives,  all  over  the  nervous  mem- 
brane which  lines  the  labyrinth. 

What  is  the  situation  of  the  vestibulum  ? — It  occupies  the  middle 
of  the  labyrinth ;  the  cochlea  being  placed  before,  and  the  semicir* 
cular  canals  behind  it. 

What  is  its  form  ? — It  is  of  an  oval  figure,  but  irregular. 

What  opening  is  there  in  the  external  side  of  the  vestibulum?-— 
The  fenestra  ovalis. 

What  are  the  openings  on  the  posterior  side  ? — ^There  are  six  open- 
ings on  its  postenor  side;  five  great  openings  belonging  to  the  semi- 
ttToular  canals,  and  one  very  small,  of  the  aqueduct  of  the  vestibulum. 

What  opening  is  at  the  anterior  side?— That  which  leads  to  tho 
external  or  vestibular  scala  of  the  cochlea. 

What  is  the  direction  of  the  aqueduct  of  the  vestibulum  ?  —  It 
passes  in  a  curved  direction  backward  and  inward. 

Where  is  the  external  opening  of  the  aoueduct  of  the  vestibulun.  7 
— About  half  an  inch  behind  the  meatus  internus,  upon  the  posterior 
side  of  the  os  petrosum. 

Where  are  the  semicircular  canals  situated? — Behind  the  vesti- 
bulum. 

What  are  th^  names?  " — The  superior,  posterior,  and  external,  or 
horizontal. 

Where  do  they  terminate  ?— In  the  vestibule  by  five  openings;  one 
end  of  the  superior  and  another  of  the  posterior  canal  meet^  and  form 
a  common  opening. 

What  are  the  ampullsD**  of  the  semidroukr  canals?— -Each  canal 
has  one  of  its  extremities  of  an  elliptical  form,  and  more  expanded 
than  the  other,  called  its  ampulUe. 

Where  are  the  ampullso  of  the  superior  and  posterior  canals  situ-* 
ated  ?-*At  their  separate  openings. 

Where  b  the  ampullss  of  the  external  canal  situated?— At  its 
superior  or  external  opening. 

Where  is  the  cochlea  situated?  " — ^Immediately  before  the  vestibu- 
lum^ with  its  base  towards  the  meatus  auditorius  internus. 
18 
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What  is  its  form  ? — It  is  a  double  spinJ^  oonical  canal,  resembliDg 
the  shell  of  a  sDail  internallj. 

By  what  is  the  spiral  canal  of  the  cochlea  divided  ? — ^By  a  scptam, 
partly  bony  and  pturtly  membranous ;  the  bony  part  is  adled  lamina 
Bpirali0,  the  membranous  part  Eona  mollis. 

What  are  the  names  of  the  two  parts  into  which  the  canal  of  the 
cochlea  is  divided,  and  where  are  they  situated  ? — ^They  are  called  the 
gyri  or  scabs.  One  is  situated  externally,  opens  into  the  vestibule, 
and  is  called  scala  vestibuli ;  *^  the  other  is  situated  internally,  termini 
atcs  at  the  fenestra  rotunda,  and  is  called  scala  tympani.** 

Where  do  they  communicate  with  each  other:  —  At  the  apex  of 
the  cochlea,  where  they  wind  round  a  conical  pillar  called  modiolus. 

What  is  the  infun<Ubulum  ?  —  A  small  hollow  cone  surmounting 
the  apex  of  the  modiolus. 

How  do  the  filaments  of  the  portio  mollis  pass  into  the  scala  ?  — • 
By  numerous  small  apertures  on  each  side  of  the  lamina  spiralis  and 
the  modiolus. 

Where  are  the  branches  of  the  portio  mollifl  chiefly  ramified  ?  — 
Upon  the  lamina  spiralis  and  sona  mollis. 

Where  is  the  meatus  auditorius  intemus  isituated  ? — On  the  poste- 
rior side  of  the  os  petrosum. 

What  is  its  form  ?— It  is  a  i^crt  ttibvdar  canal  of  some  size,  ter- 
minated by  two  fossulso. 

What  does  the  meatus  inlemuB  c(mta!]i? — The  portio  mollis  and 
portio  dura  of  the  seventh  pair  of  nerves,  and  a  small  artery. 

Where  does  the  fallopian  aqueduct  commence,  and  what  is  its 
course  ?  —  From  the  upper  part  of  the  superior  fossula,  and  it  passes 
outward  throush  the  upper  part  of  <^e  os  petrosum;  then  bends 
downward  and  nackward,  lying  on  the  inner  side  of  the  cavity  of  the 
tympanum  behind  and  above  the  fisnestra  ovalis.  It  terminates  in  the 
foramen  stylo-mastoideum. 

What  passes  through  the  iSdlopkn  aqueduct? — The  portio  dura 
or  fescial  nerve. 

By  what  nerve  is  the  portio  dura  joined  in  the  ftllopian  aqueduct? 
— By  a  twig  of  the  vidian  nerve  through  a  foramen  on  the  upper  and 
fore  part  of  the  os  petrosum^  and  by  ^  chorda  tympani,  frcHU  the 
cavity  of  the  tympanum. 

What  is  the  course  of  the  chorda  tympani  ? — It  proceeds  through 
the  cavity  of  the  tympanum  between  the  handle  of  the  malleus  and 
the  long  leg  of  the  incus,  and  ]>asse8  through  the  fissure  glasseri. 

How  is  the  portio  mollis  distributed?-^ It  enters  by  numerous 
small  apertures,  and  is  spread  out  within  the  labyrinth  in  the  form  of 
a  delicate  pulpy  membrane^  giving  a  lining  to  it  in  addition  to  the 
periosteum. 

What  is  the  immediate  organ  of  hearing,  and  which  perceives  the 
impreasiona  of  sound? — The  portio  nK^is,  which  divides  into  a  vies- 
^ar  and  cochlear  branch. 


PART  11. 
PHYSIOLOGY, 


ORGANIZED  AND  UNORGANIZED  BODIES. 

What  is  physiology  ? — Tht^i  soienoe  wbioh  treats  of  the  conditions, 
phenomena,  and  laws  existing  in  living  beings  in  a  state  of  health. 

Is  eveiT  living  being  gryanxzedf — Yes. 

What  do  you  understand  by  an  organized  and  unorganized  body  ? — 
An  organized  body  is  composed  of  different  organs  having  their  defi- 
nite structure  distinct  from  other  parts,  and  adapted  to  certain  ends. 
An  unorganized,  or  inorganic  body,  has  not  the  same  distinctness  and 
variety  of  structure  in  its  component  parts,  and  has  not  the  adapta- 
tion of  its  parts  to  separate  functionfl,  aad  ia  resolved  by  chemical 
analysis  into  its  ultimate  principles. 

In  what  conditions  do  we  find  organized  bodies  ?  —  That  of  life,  or 
state  of,  or  capacity  for,  action — or  of  death  and  cessation  of  vital 
action,  soon  followed  by  disintegration  of  the  organised  body. 

What  peculiarities  do  we  find  existing  in  organized  bodies  f  —  In 
organized  bodies  in  active  life  we  find  processes  which  provide  for 
growth  and  nutrition,  and  resist  the  destructive  influence  of  surround- 
ing agents,  favoring  the  development  and  preserving  the  integrity  of 
the  body  itself.  But  sometimes  we  find  in  s(«ae  organized  bodies  an 
apparent  dormant  condition  of  life,  which  life  is  not  manifest  unless 
under  favorable  circumstances  —  for  example,  the  seed,  the  egg. 

May  not  those  processes  which  denote  vitality  in  some  intances  be- 
come dormant  f — Yes;  as  in  the  case  of  mosses  in  dry  weather,  and 
the  wheel  animalcule. 

Into  what  may  inorganic  bodies  be  resolved  by  ultimate  chemical 
analysis? — Into  hydrogen,  nitrogen,  carbon,  and  a  large  variety  of 
other  simple  elements,  which  simple  elements  unite  in  certain  definite 
proportions,  forming  compound  inorganic  substances. 

Into  what  ma^  organized  bodies  be  resolved  by  chemical  analysis  ? 
Fnto  inorganic  simple  elements;  but  the  list  of  simple  substances  is 
only  seventeen  or  eighteen. 
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Whiob  of  tlie  elements  will  always  be  foand  in  organic  componnds  f 
—  Oxygen,  hydrogen,  carbon^  and  nitrogen ;  two  of  these,  at  least, 
are  found  in  every  organic  compound,  and  the  four  are  called  essen* 
tial  elements. 

What  are  the  other  simple  substances  existing  in  smaller  quantities 
in  the  body,  and  hence  called  incidental? — Sulphur,  the  most  nearly 
constant  element,  existing  in  albumen,  fibrine,  caseine,  gelatine,  &o. 
Phosphorus,  in  combination  with  albumen  and  fibrine,  in  the  brain, 
and  as  phosphoric  acid,  in  combination  with  alkaline  and  eailhy  bases, 
abundantly.  Silicon,  in  the  urine,  bones,  hair,  &c, ;  but  it  more 
prominently  exists  in  the  vegetable  kingdom.  Chlorine,  abundant  in 
combination  with  sodium,  potassium,  anmonium,  and  their  babies ;  in 
the  fluids  as  well  as  the  solids  of  the  body.  In  some  animals  it  exists 
as  forming  hydrochloric  acid,  necessary  for  their  digestion.  Fluo- 
rine, in  the  bones,  teeth,  urine,  and  more  in  fossil  bones  than  recent. 
Potassium  and  sodium  exist  in  the  blood  and  all  the  fluids.  Calcium, 
the  oxyde  or  salts  of  lime,  are  the  most  abundant  in  the  earthy  salts 
of  the  body ;  the  phosphate  of  lime  in  the  lymph,  chyle,  and  blood, 
and  most  dther  tissues,  but  especially  in  the  bones  and  teeth.  Magne- 
sium as  an  oxide,  is  less  frequent  than  calcium,  excepting  perhaps  in 
the  muscle.  Iron,  in  the  hematosine  or  colouring  matter  of  the 
blood,  &c.  Manganese,  in  the  human  hair  by  some,  by  others  in 
gall-stones  and  in  the  blood.  Aluminum,  iodine,  and  bromine,  have 
also  been  noticed  by  some. 

What  exists  between  the  elementary  substances  and  the  organized 
animal  or  vegetable  texture? — Compounds  called  proximate  princi- 
]}le$y  organic  compounds j  or  organizahle  substances j  obtained  in  the 
first  stage  of  chemical  analysis  of  animal  or  vegetable  tissues ;  as  from 
muscle  we  first  obtain  fihrinty  which  may  be  resolved  again  into 
oxygen,  hydrogen,  carbon,  nitrogen  and  sulphur — simple,  elements. 

What  are  the  true  proximate  principles  as  distinguished  from  se- 
condary organic  compounds?  — The  first  of  these,  as  gluten,  starch, 
lignine,  in  vegetable  textures,  and  albumen,  fibrine  and  caseine,  from 
the  animal  ones,  are  those  obtained  by  the  analysis  of  organized  tex- 
tures ;  while  in  the  secondary,  these  again  form  a  variety  of  combina- 
tions by  various  processes,  as  when  boiling  starch  in  dilute  acids  is 
converted  into  a  kind  of  gum,  and  starch  sugar,  &c. 

As  a  general  rule,  in  analyzing  true  proximate  principles  of  organic 
substances,  of  what  do  they  consist? — Of  three  or  four  of  the  essential 
'simple  elements,  though  among  the  secondary  products  of  the  vege- 
table class  we  find  a  few  instances  of  binary  compounds  of  simple 
elements. 

Does  then  not  much  uncertainty  still  exist  in  the  manner  of  com- 
bination of  the  simpler  organic  cgmpounds  ?  —  Yes ;  no  one  has  yet 
succeeded  in  the  synthesis  of  any  of  the  true  proximate  principles. 
The  formation  of  urea,  a  secondary  compound,  and  allantoin  and 
formic  acid,  have  however  been  effected. 
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DISTINCrnVB  eBABAOTXBS  Of  OBGANTZKD  ORGANIC  SUBSTANCES. 

What  are  the  distinctive  characters  of  an  organized  organic  sub- 
stance?—  It  contains  water ;  its  form  is  more  or  less  rounded,  free 
from  angularity,  and  never  crystallized.  When  hardness  is  required, 
the  amount  of  water  is  small,  and  an  inorganic  material  is  joined 
with  the  organic,  as  in  bones,  phosphate  of  lime  with  the  gelatin  o' 
the  bone,  &c. 

How  J9  an  organized  body  composed?  —  Of  parts  distinct  fron 
each  otter  in  structure  and  function,  and  these  again  subdivided  into 
s  series  of  textures,  differing  from  each  other  in  physical  and  vital 
properties.  Where  a  great  variety  of  texture  exists,  a  high  degree 
of  organization  is  indicated. 

What  is  the  most  elementary  organic  form?  (Fig.  110.) — A  cell 
containing  another  within  it   (nucleus),  which 
contains  a  granular  body  (nucleolus).  ^8-  ^^^* 

What  are  some  of  the  laws  of  every  organized  " 

body? — It  is  limited  in  duration:  "a  time  to 
be  bom,  and  a  time  to  die;"  and  at  death,  passes 
into  combinations  of  the  inorganic  elements. 
Organized  bodies  in  their  origin  are  derived 
from  similar  ones.  They  also  enjoy  the  power 
of  conservation  and  reproduction,  They  can 
appropriate  and  assimilate  to  their  own  textures, 
substances,  organic  or  inorganic.  They  cai)  also  throw  off  effete  par- 
ticles from  their  organism. 

What  would  be  the  effect  if  the  function  of  assimilation  alone 
existed,  without  that  of  excretion,  or  the  reverse  ?  —  Growth  would 
be  unlimited,  or  disorganization  would  soon  ensue. 

When  death  takes  place,  what  effect  is  produced  upon  living  or- 
ganized structure?  —  Decomposition,  facilitated  by  air,  moisture,  a 
certain  temperature,  or  contact  with  an  organic  substance,  being  in 
the  state  of  decomposition. 

What  are  the  varieties  of  decomposition  7  —  Fermentation  and  pu- 
tre^tion. 

What  are  the  chief  differences  (from  what  has  been  said  of  organic- 
substances)  compared  with  inorganic  ?  —  First,  as  regards  form,  the 
inorganic  are  seriform,  liquid  or  solid,  easily  assume  the  crystalline 
form ;  no  distinction  of  parts  or  organs ;  they  arc  unlimited  in  size 
and  duration,  excepting  when  acted  upon  chemically  or  mechanically ; 
they  have  no  power  of  reproduction,  no  excretion  or  generation,  &o. 
In  the  tiving  organism,  on  the  contrary,  we  have  constant  motion  and 
change. 

DIVISION  OF  ANIMAL  FROM  VEGETABLE  LIFE. 

Is  the  precise  boundary  between  animal  and  vegetable  life  easily 
marked?  —  No. 
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What  is  meant  bj  the  i/srm.  Junctifmsy  io  Physiology? — ^TheTariona 
processes  by  which  the  varied  motiona  and  changes  are  effected  in 
living  beings. 

What  are  the  objects  of  these  functions? — The  preservation  of  the 
individual,  and  propagation  of  the  species.  The  former  is  termed 
nutritive  ;  the  latter,  genercUive. 

What  is  the  first  step  in  the  nutritive  functions  ?  —  The  formattcm 
of  a  fluid  adapted  to  the  nourishment  of  the  textures,  and  to  supply 
materials  for  the  secretions.  In  plants  it  is  the  tap;  in  animals, 
Hood, 

Does  not  the  process  of  absorption  precede  the  perfect  development 
of  the  nutritive  fluid?  —  Yes. 

What  is  the  difference  in  the  process  of  dbiorption  in  plants  and 
animals  ?  —  In  plants,  the  spongioles  of  the  roots  take  up  the  fluid 
necessary,  already  formed  in  the  soil ;  in  animals,  a  more  or  less  elabo- 
rate digestion  takes  place  before  the  fluid  is  properly  formed  to  Air- 
nish  materials  for  blood. 

Is  not  a  stomach  or  digestive  organ  oharaoteristio  of  animals  ? — Yes. 
There  appears,  however^  to  be  an  apparent  exception  in  the  ease  of  the 
pitcher-plant  (ascidia). 

What  cases  are  there  in  the  animal  kingdom  which  have  no  stomach, 
and  nutrition  is  derived  by  absorption  from  the  general  surface  ? — The 
Volvax  globntor,  the  Acephalocyst,  and  the  Echinoooccus. 

What  difference  is  there  between  the  nature  of  the  food  in  animals 
and  plants  ? — The  former  derive  theirs  from  the  organized  world ;  the 
latter  appropriate  inorganic  matters^  as  carbon^  carbonic  acid,  ammo- 
nia, &o. 

In  either  case,  how  is  the  nutrient  fluid  supplied  to  the  animal  01* 
vegetable? — By  the  nrculation,  a  vital  or  physical  force,  or  both. 

What  is  the  distinction  between  the  animal  and  vegetable,  as  regards 
a  propelling  force  ? — ^In  most  animals  we  have  a  heart  as  the  propeUing 
power,  and  a  true  circulation  ;  in  plants  we  have  no  propelling  organ^ 
but  the  fluid  rotates  within  cells.  In  some  animals,  as  the  entozoa, 
the  textures  seem  to  imbibe  the  fluid  in  which  they  live. 

What  is  another  essential  for  organized  beings  ? — ^Atmospheric  air, 
which  plays  an  important  part  in  respiration. 

What  is  that  process  termed  by  which  certain  materials  are  sepa- 
rated from  the  fluids  of  animals  and  vegetables?  —  Secretion ^  which 
separates  some  parts  for  further  use  in  the  economy,  and  eliminates 
others  which  are  prejudicial. 

What  are  those  functions  which  are  pre-eminently  antma/? — ^Voli- 
tion, or  will,  implying  consciousness,  sensation,  &c. 

Is  not  the  nervous  system  a  peculiar  characteristic  of  animals  ?  — 
Yes. 

What  is  the  simplest  idea  of  mind?  —  A  power  of  perception  and 
volition. 
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What  is  the  chief  mental  distinction  between  man  and  the  lower 
animals  t  —  The  power  of  abstract  reasoning. 

IXUID  AND   SOLID  CONSTITUENTS   OF  ANIMAL  BODIES,   AC. 

Of  what  are  animal  bodies  composed? — Of  fluids  and  solids;  the 
former,  the  blood  chyle,  liquid  secretions  of  glands — the  latter,  in  the 
textures  and  viscera. 

What  is  the  proportion  of  the  solids  to  the  fluids?  —  The  fluids 
vastly  preponderate. 

What  is  the  most  important  constituent  in  animal  bodies  ? — ^Watcr, 
forming  four-fifths,  or  a  large  part  of  the  blood,  gives  flexibility  and 
softness  to  the  solid  textures,  is  a  solvent  to  organic  matters,  and 
plays  an  important  part  in  the  various  chemical  operations  of  the 
body,  &c. 

By  what  means  do  we  obtain  from  the  solids  and  fluids  the  proxv' 
mate  principles,  before  described  ?  —  By  chemical. 

Wluit  are  the  proximate  principles? -^Albumen,  fibrins,  cascine 
(compound  of  proteine),  gektine,  chondrine,  elaine,  stearins,  marga^ 
rine,  haematosine,  globuline. 

What  are  the  secondary  organic  compounds? — Urea,  uric  or  Htliic 
acid  (in  the  urine),  cholesterine  in  the  bile,  biliary  matters,  pepsiue 
in  gastric  juice,  sugar  of  milk,  lactic  acid,  kreatine. 

What  are  the  properties  of  albumen  ?  —  It  is  both  fluid  and  solid ; 
is  white  when  solid,  coagulates  by  rc«agents,  and  only  becomes  solid 
ID  natural  state  by  loss  of  water ;  it  is  hence  coagulated  by  heat ;  it 
becomes  solid  under  the  influence  of  galvanism,  is  soluble  in  caustic 
alkalies,  and  contains  sulphur. 

In  what  does  fibrine  exist,  and  what  are  its  peculiarities  i — It  exists 
in  muscle,  sc^d ;  also  in  the  serum,  chyle,  and  lymph.  It  may  be 
obtained  by  stirring  blood  as  it  flows  from  a  vein,  and  washing,  or 
washing  the  clot^  and  digesting  afterwards  in  alcohol  and  ether ;  we 
find  it  flJso  in  the  sacs  of  old  aneurisms,  laminated.  It  is  white^  taste- 
less, inodorous,  and  elastic ;  insoluble  in  hot  and  cold  water,  alcohol, 
and  ether;  acetic  acid  converts  it  into  a  jelly  mass.  It  is  dissolved 
by  alkalies ;  cold  hydrochloric  acid  dissolves  it.  The  addition  of 
caustic  potash,  common  salt,  and  carbonate  of  potash  in  certain  quan* 
tides,  prevent  the  coagulation  of  fibrine  in  the  blood. 

Describe  caseine.  —  It  has  many  of  the  properties  of  albumen  and 
fibrine;  is  found  abundantly  in  milk;  it  is  coagulated  by  rennet  as- 
BiBtod  by  heat,  through  the  presence  of  pepsine;  reagents  aflect  it 
similarly  to  albumen.  Heat  and  acid  coagulate  it,  and  an  excess  of 
add  redissolves  it.     It  contains  sulphur. 

What  is  proteine?  —  When  albumen  or  caseine  is  dissolved  in  a 
moderately  strong  solution  of  caustic  potash,  and  exposed  to  high 
temperature  for  a  time,  it  becomes  decomposed,  and  by  the  addition 
of  acetic  acid,  a  translucent  gelatinous  matter  is  precipitated,  which 
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is  called  proteiney  (from  the  word  ttfuattmy  I  am  first,)  as  the  radicle 
of  the  proximate  principles.  It  is,  when  very  hard,  tasteless,  insolu- 
ble in  water  and  alcohol,  and  brownish-yellow ;  attracts  moisture  from 
the  air}  soluble  in  acids,  and  dilute  alkalies^  and  solutions  of  alkaline 
earths. 

Has  not  the  existence  of  pzoteino  been  doubted  by  some  zeoent«b* 
tfervers? — Yes. 

May  not  proteine  be  obtained  from  similar  elements  in  the  vegeti^ 
We  kingdom  ?  —  Yes. 

What  ispepsine? — A  peculiar  substance  evolved  £rom  the  mucous 
ooat  of  the  stomach ;  it  has  also  been  called  ffaaterate. 

How  is  gelatine  obtained  f  —  From  the  white  fibrous  and  areolar 
tissues,  skin,  serous  membranes,  bones,  and  by  boiling  and  oooling, 
and  then  by  driving  ofT  the  water  by  a  genUe  heat  we  have  it»  diy^ 
which  is  hard,  transparent,  without  smell  or  taste ;  dissolves  in  hot 
water;  insoluble  in  alcohol  and  ether;  soluble  in  dilute  acids  and 
alkalies.  Tannin,  added  to  a  solution  in  water,  throws  down  a  browii<- 
ish  precipitate.  Proteine  cannot  be  obtained  firom  gelatine.  Scherer, 
however,  says  that  gelatine  contains  the  elements  of  two  equiva* 
lents,  three  of  ammonia,  and  seven  of  water* 

Describe  chondrine  ?  —  It  is  similar  to  gelatine,  and  is  obtained  in 
solution  with  boiling  water  ^m  pennanent  cartilages,  i|nd  from  tem- 
porary ones,  prior  to  ossification,  and  from  the  cornea.  It  gdatinised 
whi^n  cool ;  is  not  precipitated  by  tannin,  but  is  so  by  aeetieacid^  ahim, 
acetate  of  lead,  and  protosulphate  of  iron.  It  contains  a  small  quan* 
tity  of  sulphur. 

What  are  elaine,  stearine,  and  maigarine?  —  The  proximate  prin* 
ciplcs  of  fat ;  the  first  is  the  fiuid  and  the  second  the  solid,  which  are 
also  found  in  the  brain  and  nerves.  Stearine  exists  sparingly  in  hu« 
man  hi. 

What  are  hematosine  and  globuline? — ^The  constituents  of  the  blood 
corpuscles — the  former  giving  it  color;  they  are  allied  to  albumen, 
and  the  latter  has  been  regarded  as  a  pri)teine  compound. 

Where  do  we  find  urea  and  uric  acid  ? — In  the  urine ;  though  the 
constituents  are  the  same  as  in  albumen,  oaseine,  and  fibnne,  we  have 
in  these  a  greater  proportion  of  nitrogen,  carbon,  &o. 

Where  is  kreatine  found  ?  — ^  In  the  juice  of  flesh,  crystalline ;  witli 
neither  acid  nor  basic  properties,  soluble  in  hot  water ;  strong  aeid^ 
change  it  into  kreatinine. 

From  our  knowled^^e  of  the  proxioMite  principles,  to  what  genera) 
conclusions  do  we  arrive  ?  —  That  both  the  animal  and  vegetable  king* 
doms  are  capable  of  affording  materials  for  the  support  of  the  various 
vital  processes ;  and  that  no  one  proximate  principle  can  support  life^ 

In  our  present  state  of  knowledge,  can  we  say  which  particular 
tissues  tend  to  the  formation  of  secondary  compounds  ?  —  No. 
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CLASSIFICATION  AND  PROPERTIES  OF  THE  TISSUES 

Grive  an  example  of  tlie  simplest  form  of  simple  membrane.  —  The 
posterior  layer  of  the  cornea,  capsule  of  the  lens,  sarcolemma  of 
muscle,  &c.  Its  principal  feature  is  extension,  and  is  employed  to 
form  muscle,  nerve^  and  adipose  and  tegumentary  tissues. 

Describe  the  filamentous  or  simple  fibrous  tissues.  —  These  are  the 
white,  yellow,  and  areolar;  the  first  of  these  is  used  for  connecting 
different  parts,  and  the  last  more  particularly  for  associating  the  ele- 
ments of  other  tissues.  The  ligaments  of  the  joints  are  examples  of 
the  first,  and  the  tissue  which  surrounds  and  connects  elementary  parts 
of  nerves,  vessels,  &o. 

What  do  we  understand  by  a  compound  memhranef — Those  ex- 
pansions which  form  the  external  integuments  of  the  body,  and  are 
oontiuued  in  the  internal  passages,  forming  various  involutions,  secret- 
ing organs  and  glands.  The  hair  and  naiU  are  regarded  as  append- 
ages to  this  membrane. 

Are  not  the  serous  membranes  included  in  this  class?  —  Yes. 

What  are  examples  of  tissues  which  preserve  their  primitive  cellu- 
lar structure  more  or  less  completely  ?— Cartilages,  adipose  tissue,  and 
gray  nervous  matter. 

What  are  the  sclerous  or  hard  tissues,  and  why  called  so  ?  —  The 
bones  and  teeth,  and  contain  a  large  proportion  of  earthy  matter. 

What  are  compound  tissues? — Those  which  are  composed  of  two 
distinct  tissues,  a«  in  muscles,  where  we  have  parallel  fibres,  each  fibre 
composed  of  homogeneous  membrane,  arranged  as  a  tube,  and  contain- 
ing a  fleshy  substance.  In  nerve  we  have  similar  homogeneous  tubes 
containing  neurine  and  olco-albuminous  substance.  In  addition  to 
these  we  have  fibro-cartilage,  composed  of  white  fibrous  tissue  and 
cartilages,  as  seen  in  the  mechanism  of  the  joints. 

DEVELOPMENT  OF  TISSUES  FROM  CELLS,  AND  PROPEETIES  OF 
TISSUES. 

Give  a  general  account  of  the  above  formation? — We  have  gene- 
rally  the  ovum  or  egg  within  the  parent,  containing  the  rudiments  of 
the  future  being,  wiw  a  nutrient  material,  to  suit  its  condition.  We 
bave  in  this  ovum  a  vesicular  body,  or  vitelline  membrane,  containing 
a  fluid,  which  encloses  another  body,  or  nucletis,  which  contains  again 
another  one  or  ^nucleolus') ;  from  the  nucleolus  a  series  of  changes 
arise,  from  whion  new  cells  are  formed  for  the  future  erobryoi  New 
cells  are  now  formed  within  the  old;  by  the  subdivision  of  the  nucleus 
into  two  or  more  segments  now  cells  are  again  formed.  Or  the  growth 
may  be  by  granular  deposit  (or  cytoblastema),  between  the  cells; 
when  new  cells  take  place,  and  the  cohering  of  granules  in  separate 
groups  to  form  nuclei  (or  cytobUist),  around  which  a  cell-membrane  is 
thrown. 
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What  are  the  changes  wluch  the  cell  undergoes  in  forming  tkf 
tissues? — The  cell-membrane,  where  the  tissues  are  ultimately  to  be 
fibrous,  becomes  elongated  and  folded,  or  divided  so  as  to  give  the  ap- 
pearance of  threads ;  and  when  the  tubes  are  of  a  homogeneous  mem- 
brane, containing  a  peculiar  substance,  we  have  the  cells  joined  end 
to  end,  their  divisions  removed,  and  they  forming  tubes.  In  the 
capillary  vessels  the  cells  coalesce  at  several  points  and  form  ramifica- 
tions. The  nucleus  still  exist  in  formed  tissues,  but  are  flattened  and 
elongated.  In  other  tissues  the  cell-walls  become  thickened  by  an 
interstitial  deposit,  with  which  they  are  united  and  incorporated,  and 
form  an  intercellular  substance,  and  this  substance  shows  further 
depositions 

Does  the  formation  of  cells  cease  with  the  infismcy  of  the  organism  f 
—  No. 

How  are  the  properties  of  the  tissues  divided,  and  what  are  there 
peculiarities  f — 1st.  Into  physical,  or  such  as  are  dependent  upon  the 
arrangement  and  chemical  constitution,  viz. :  elasticity,  extensibility, 
flexibility,  and  porosity.  2d.  Into  vital,  which  exists  during  life,  and 
ceases  when  molecular  life  ceases,  evincing  itself  by  changes  and  feel- 
ings when  stimuli  are  applied ;  as  in  muscle,  where  contractility  is  evinced 
by  stimuli,  &c. ;  in  nerve,  where  no  perceptible  change  is  seen,  yet  is 
known  by  the  influence  exerted  upon  the  different  parts  to  which  it 
is  supplied,  or  are  contiguous ;  or  by  connection  with  the  brain,  and 
producing  difierent  degrees  of  sensation ;  besides  we  have  nerves  of 
proper  or  special  sensation,  where  the  difierent  senses,  as  light,  taste 
odor,  stimulate^  the  nerves  which  take  these  impressions  to  the 
brain,  &c. 

LOCOMOTION,  &o. 

How  are  the  organs  of  locomotion  divided,  and  what  are  they  ?  — 
The  passive  and  the  active;  the  passive  consist  of  thoi^e  textures 
which  form  the  skeleton^  and  by  which  its  segments  are  united ;  the 

active  are  those  muscles  to  which  the 
nerves  convey  the  behests  of  the  will. 

Under  the  passive  head  we  have  fibrous 
tissue;  what  are  its  varieties?  —  The 
white  and  the  yellow. 

Describe  the  white.  (Fig.  111.) — We 
find  this  variety  existing  where  we  need 
strength  and  fiexibility,  and  unyielding 
characteristics,  as  in  ligaments,  tendons, 
and  membranous  expansions  to  protect 
organs,  &c.  Areolar  tissue  dips  into  the 
fibrous  material  and  surrounds  it,  ex- 
cepting where  we  have  a  serous  mem- 
brane connected  with  them,  or  are  ad- 
herent to  bone  or  cartilage.  When  the 
areolar  tissue  is  removed  we  have  a  pearly  white  tissue,  in  bundles  of 
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fibres,  some  parallel,  and  some  interlacing  or  crossing,  and  showing  a 
great  variety  of  rather  mombraniform  fragments.  This  tissue  is  in- 
elastic, cohesive,  and  inextensible,  unless  under  prolonged  force ;  it  is 
devoid  of  contractility  or  irritability;  it  has  few  blood-vessels;  and  no 
nerves  have  been  demonstrated ;  it  contains  water  and  gelatine. 

Describe  the  different  forms  of  this  tissue.  — 1st.  Ligaments  which 
are  connected  with  joints,  divided  into  funicular  or  rounded  cords  of 
this  tissue,  as  the  lateral  ligament  of  the  knee;  fascicular,  or  flattened 
bands,  as  in  most  ligaments;  and  the  capsular  or  barrel-shaped  expan- 
sions, connected  by  their  extremities  around  the  margin  of  articular 
surfaces.  2d.  Tendons,  which  connect  muscles  with  bone,  and  are 
divided  into  funicular,  fescicular,  and  aponeurotic,  or  tendinous  ex- 
pansions. Bd  Membranous  expansions  for  protecting  and  supporting 
various  parts,  by  dippine  in  between  muscles,  &c. 

Describe  the  yellow  fibrous  tissue  f  (Fig..  112.)  —  It  exists  in  the 
form  of  cylindrical  fibres, 
breaking  abruptly  and  curling, 
of  a  dark  border;  it  is  little 
changed  by  boiling;  it  is  un- 
affected by  weak  acids,  and  is 
of  great  elasticity,  but  very 
slight  tendency  to  decomposi- 
tion ;  it  exists  in  the  Uga- 
mentii  sub-flava,  in  the  mid- 
dle coat  of  the  arteries,  chordaB 
vocales,  &c. 

Describe  the  areolar  tissue, 
or,  as  formerly  improperly 
calk>d,  the  cellular.  —  This 
tissue  is  largely  disseminated  through  the  system ;  examined  micros- 
copically, it  presents  a  net-work  of  minute  interwoven  fibres  or  bands, 
partly  of  wlute,  and  partly  of  yellow 
tissue,  communicating  with  each  other; 
the  white  (Fig.  113,)  or  yellow  variety 
predominating  according  to  the  situa- 
tion and  use  of  the  parts  where  either 
exists;  it  yields  gelatine  on  boiling; 
the  instertices  in  it  are  filled  with  a 
serum-like  fluid,  consisting  chiefly  of 
water,  with  a  quantity  of  salt  and 
albumen,  &g.  This  tissue  oonnocts 
different  parts  requiring  motion,  and 
supports  the  vessels  supplying  different 
parts;  it  has  low  vitality,  is  extensible^ 
elastic,  without  contractility.  .It  has  very  little,  if  any,  power  of  ab- 
sorption. 

Give  a  general  account  of  the  adipose  tissue  and  of  fistt.  —  It  has  no 
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alliance  with  the  areolar.  Th6  adipose  tissue  is  a  membrane  of  great 
tenuity,  of  closed  cells;  transparent,  of  i^xF^iyiy  of  an  inch  in  thickness, 
with  the  fat  contained  within  them  deposited  by  the  blood-vessels ;  is 
moistened  with  a  watery  fluid ;  is  homogeneous,  simple  membrane ; 

each  vesicle  is  perfect  in  itself,  and 
supplied  with  blood-vessels,  but  has  no 
lymphatics  or  nerves.  The  fat  vesi* 
cles,  when  aggregated  together,  assume 
a  polyhedral  figure  ^Fig.  1 14),  but  when 
separate,  are  rouna.  When  fat  is  in 
abundance,  it  is  divided  in  small  lo- 
bules, with  areolar  tissue  between  them, 
admitting  the  passage  of  blood-vessels 
and  allowing  motion.  (Fig.  115.) 
The  fat  is  a  white  or  yellowish  unctuous 
substance,  unorganized,  secreted  with- 
in the  vesicle ;  it  has  been  divided  by 
chemists  into  stearine,  margarine,  and  elaine;  it  is  extensively  dis- 
tributed in  the  animal  kingdom.  In  the  human  body  it  exists  in  the 
orbits,  cheeks,  palms  of  hands,  abdomen,  mammso.  In  the  liver,  brain. 

Fig.  116. 


and  nerves,  and  sometimes  in  other  organs,  it  is  not  in  vesicles,  but 
in  the  elementary  parts  of  the  tissues  themselves.  Fat  is  a  source  of 
nutrition  and  calonc. 

What  are  the  peculiarities  of  cartilage  ?  —  It  is  one  of  the  simplest 
of  textures,  extensively  used  in  the  animal  frame ;  one  of  the  first  tis- 
sues seen  as  distinct  in  embryo  development.  In  its  simplest  form,  it 
consists  of  nucleated  cells;  m  other  forms,  the  cells  are  imbedded 
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}1L  eJiondrine,  an  intercellular  substance;  in  the  higher  animals  and 
luan,  it  is  .temporarily  a  nidus  for  bone  in  the  early  stages  of  life,  and 
is  then  termed  temporary ^  after  which  ossification  takes  place  at 
different  periods.  We  have  also  another  form  of  it,  called  permanenf^ 
ia  joints  (articular),  or  in  walls  of  cavities  (membraniform),  as  in 
/cartilage  of  the  ear,  Eustachian  tube,  nostrils,  eye-lids,  &c.  Cartilage 
is  of  a  pearly  or  whitish  yellow  colour,  elastic,  flexible,  and  cohesive. 
Jhey  may  be  termed  relatively  non-vascular;  they  are  surrounded  by 
blood-vessels,  by  which  they  are  probably  tlourished  by  imbibition. 
They  axe  devoid  of  nerves  and  lymphatics,  and  are  never  reproduced. 
What  are  the  chaimcteristies  of  fibro-cartilage  ?  —  This  is  a  com- 
pound of  white  fibrous  tissue  and  cartilage ;  is  white,  with  a  slight 
tinge  of  yellow ;  has  dLfforent  degrees  of  density,  as  the  white  tissue 
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predominates  or  not;  it  is 
principally  used  in  construc- 
tion of  joints;  it  is  aatrong, 
dense,  elastic  tissue,  and  flex- 
ible, of  low  sensibility,  and 
devoid  of  vital  contractility; 
has  few  vessels  derived  from 
the  textures,  with  which  it 
is  in  juxtaposition.  (Fig. 
116.)  The  existence  of 
nerves  in  it  is  doubtful;  it 
contains  water,  and  yields  gelatine  by  boiling.  It  is  divided  into  arti- 
cular, in  the  form  of  discs,  in  laminae  or  menisci  and  circumferential, 
as  around  the  glenoid  cavities;  it  heals  by  a  new  substance  of  like 
texture. 

BONE— ITS  STRUCTURE,  DE\nELOPMENT,  &c. 

WTiat  are  the  general  characteristics  of  bone  ?  —  Hardness,  density, 
opacity,  and  a  whitish  colour.  It  possesses  less  water  than  any  other 
organ  of  the  body.  It  contains  an  organic  (gluten)  and  inorganic 
material.  By  steeping  a  bone  in  a  mineral  acid,  we  dissolve  out  the 
inorganic  part,  and  leave  the  organic,  of  the  original  size  and  shape 
of  the  bone,  with  the  cartilaginous  nidus  remaining,  and  the  yessels 
ramifying  through  the  mass.  By  burning  in  a  crucible,  the  inorganic 
part,  of  slight  cohesive  properties,  remains,  and  tho  organic  part  is 
destroyed.  Both  parts  are  necessary  in  proper  proportions  to  consti- 
tute a  healthy,  reliable  bone.  To  the  organic  part  is  due  elasticity, 
and  to  the  inorganic  its  density.  They  resist  decomposition  for  a  long 
time.  The  organic  part  consists  of  cartilage,  with  medullary  mem* 
farane  And  (at,  and  vessels.  The  earthy  or  inorganic,  of  phosphate 
and  carbonate  of  lime,  with  a  small  quantity  of  phosphate  and  carbo- 
nate of  magnesia. 

What  are  the  two  yarieties  of  osseous  substance  in  bone?  (Fig. 
117.)  —  One  dense  and  firm,  either  thick  or  thin  on  the  exterior,  and 
19 
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the  other  loose;  spongy,  and  reticular  inside,  forming  cancelli,  or  cells, 

and     communicating    with 
Fig.  117.  each  other,  formed  by  the 

interlacing  of  bony   fibres 
and  laminad. 

By  what  are  the  bones 
covered  and  lined,  and  nou- 
rished ?  —  Externally  (ex* 
cepting  on  the  articular 
surfaces)  by  periosteumy  a 
dense  white  fibrous  tissue. 
Internally,  the  cancelli  are 
lined  with  a  delicate  mem- 
brane  called  medullary,  filled 
with  fat  and  mcdtUIay  or 
marrow.  In  long  bones  the 
marrow  is  contained  in  one 
great  canal,  and  the  mem- 
brane lines  the  waUs  of  the 
canal.  These  two  mem- 
branes are  abundantly  sup- 
plied with  blood-vessels, 
which,  after  ramifying  upon 
them,  send  vessels  into  the 
substance  of  the  bone. 
How  do  we  classify  bones?  —  Into  long,  such  as  the  femur  and 
humerus — when  the  length  is  predominant,  and  are  the  great  levers  of 
the  body.  Short,  as  the  metacarpal  and  metatarsal,  and  phalanges  of 
fingers  and  toes.  Flat ;  those  composed  of  two  thin  layers  of  compact 
tissue,  and  internally-cancellated  structure,  such  as  the  cranial,  ribs, 
scapula,  innominatum.  The  irregular  bones,  such  as  the  vertebrae, 
tarsal,  carpal,  and  some  of  the  head  and  face,  are  composed  of  cancel- 
lated structure,  with  only  a  slightly  compact  exterior.  They  are  light, 
and  have  extensive  surface. 

What  is  there  peculiar  about  the  cranial  bones? — They  have  an 
external,  tougher,  compact  tissue,  called  external  table  of  the  skull, 
and  an  internal  one,  which  is  denser,  thinner,  and  brittle,  called 
internal  table.  Between  these  we  have  a  fine  cancellated  structure, 
called  diploiy  in  some  places  absent,  where  the  tables  are  separated 
and  communicate  with  the  external  air,  as  in  the  frontal  sinuses.  The 
mastoid  process  of  the  temporal  bone  has  large  cancelli,  without  mar- 
row, and  communicates  with  the  cavity  of  the  tympanum. 

What  are  the  purposes  of  the  various  eminences  and  projections  we 
see  upon  bones,  and  how  are  they  divided?  —  They  are  divided  into 
articular  and  non-articular  eminences  and  depressions.  The  former  for 
the  formation  of  joints,  and  the  latter,  also  called  tuberosities,  spines, 
crista,  &c.,  for  the  attachment  of  ligaments,  tendons,  and  muscU>S 
The  depressions  are  also  termed  foss»,  cells,  fissures,  grooves,  &c. 
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How  are  bones  nourished  ?  —  The  arteries  are  generally  eontinned 
from  the  periostum;  the  medullary  membrane  contained  in  the  shaft 
is  supplied  from  the  nutritious  artery,  which  pierces  the  compact 
structure  in  a  distinct  canal ;  which  artery  divides  descending  and  as- 
cendingy  and  forms  a  capillary  net-work,  which  anastomoses  with  a 
similar  net-work  in  the  end  of  the  bones,  derived  from  arteries  which 
enter  there.  The  compact  tissue  is  supplied  by  arteries  passing  from 
the  periosteum  into  very  narrow  capillary  canals,  called  Haversian. 
They  form,  more  or  less,  oblong  meshes,  and  freely  inosculate.  (Fig. 
118.)      The  arteries  and  veins  usually  occupy  distinct  canals^  and 


Fig.  iia 


Fig.  119. 


ike  veins  arc  the  larger;  and  where  two  or  more  meet,  we  have 
pouches  formed  as  a  reservoir  of  the  blood. 

Are  bones  supplied  with  nerves?  —  Not  directly  to  the  oesens 
matter,  though  they  pass  through  them,  and  the  vascular  surface 
is  supplied  with  them. 

How  are  bones  developed  ?  —  In  a  large  proportion  of  the  skele- 
toil,  when  first  detected,  we  have  a  congeries  of  cells,  gradually 
increased  in  number  and  density,  held  together  by  inter-oelhdar 
substance,  forming  temporary  cartilage^  whose  shape  is  preserved, 
and  is  afterwards  converted  into  bone ;  until  ossification  is  complete, 
we  have  the  cartilage  increased  by  interstitial  new-cell  development, 
with  vessels  in  them.  Ossification  commences  in  the  interior  of  card* 
lages,  from  distinct  points  called  centres  of  oMtfication,  The  first  ap- 
pearance of  these  points  differ  as  to  time  in  different  bones.  In  most 
bones  we  have  different  centres  of  ossification;  in  long  bones,  wo  have 


PHTSIOLOaY. 

a  middle  one  for  tlio  shaft,  and  one  for  each  extremity.  (Fig.  119.) 
The  middle  portion  is  called  diaphysi$f  and  the  extremiUes  are 
called  epiphyses,  between  which  and  the  diaphyjn\  we  hare  carti- 
lage remaining;  generally^  till  adult  life.  Processes  of  bone  generally 
have  their  own  points  of  ossification.  Ossification  generally  extend 
in  the  direction  that  the  fature  laminae  and  Haversian  rods  are 
to  assume,  and  where  the  chief  strength  of  the  structure  may  lie. 

What  is  meant  by  intra  membranous  form  of  ossification  f — Where, 
nfi  in  the  tabular  bones  of  the  cranium,  we  have  in  parts  a  delicate 
membrane,  composed  of  fibrous  fasciculi,  with  numerous  cells  of  gra- 
nular matter  of  different  sizes,  and  a  sc^,  faintly  granular  matter 
between  the  fibres  and  cells.  Sometimes  the  fibres,  and  in  o^ihers  the 
cells,  predominating,  the  ossification  seems  at  first  to  consist  of  the 
consolidation  of  the  fibres  by  earthy  matter.  The  newer  formed  bone 
consists  of  a  very  open  reticulation  of  fibro-calcareous  spicola,  and 
the  older  becomes  harder  by  the  increase  of  the  spicula,  and  possibly 
by  the  calcification  of  the  intervening  cells.  As  the  process  advances, 
we  have  grooves  radiating  from  the  ossifying  centre  found  on  the  sur- 
face, which  are  again  increased  by  ossific  deposit,  and  converted  into 
Haversian  canals.  Further  deposits  take  place  on  these  canals, 
diminishing  their  calibre  and  assisting  the  consolidation  of  bone. 

How  do  bones  grow  ?  —  By  layers,  formed  on  the  vascular  surface 
in  succession,  and  also  in  an  interstitial  manner,  which,  however,  is 
limited.  The  long  bones  grow  by  deposits  upon  their  ends,  as  seen 
in  the  experiments  of  Hales  and  Hunterly.  Two  pieces  of  metallic 
substances  being  placed  in  the  shaft  of  a  bone  of  a  pig,  at  a  distance 
apart,  which,  after  a  time  being  killed,  the  metal  was  found  in 
the  original  position,  and  bone  deposited  beyond  each  piece  of  metal. 
They  also  increase  by  a  deposit  of  new  osseous  matter  in  the  exterior, 
and  secretion  from  the  periosteum,  and  also  according  to  Todd'& 
Bowman,  by  the  dilatation  of  the  primary,  cancelli  and  Haversian 
canals  in  the  central  parts  of  bone.  W^hile  we  have  the  external 
deposit  fonning  bono,  we  have  absorption  going  on  internally. 

What  are  the  general  laws  in  regard  to  the  reparation  of  bone? — 
In  case  of  fracture,  we  have  blood  effused  from  the  ruptured  vessels 
of  the  bone  and  surrounding  structures ;  after  a  time  we  have  semi- 
transparent  lymph  mingled  with  ooagulum,  covering  the  surfaces  of 
the  hard  and  soft  parts  exposed.  In  the  second  or  third  week  this  is 
converted  into  a  substance  resembling  temporary  cartilage,  in  which 
ossification  takes  place  uniformly,  until  the  fourth  or  sixth  week, 
when  it  is  transformed  into  a  spongy,  osseous  mass,  investing  and 
extending  between  the  broken  extremities,  holding  them  together. 
If  the  medullary  canal  has  been  broken  across,  and  the  ends  correctly 
adapted  to  each  other,  we  have  an  interior  stem  of  new  bone  connect- 
ing the  medullary  canal ;  the  opposed  surfiices  being  connected.  The 
new  bone,  or  callus,  former  called  provisional,  is  gradually  absorbed, 
and  the  permanent  calluxy  having  the  character  of  true  bone,  is  formed 
'H>n  the  contiguous  sur&ces  of  the  compact  tissue. 
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SEROUS  AND  SYNOVUL  MBMBRANES,  &o. 

Describe  the  serous  and  synovial  membranes,  and  their  uses. — They 
are  so  called  from  the  fluid  upon  their  free  sur&ces ;  they  are  thin 
and  innsparent ;  faaye  some  strength,  and  much  elasticity.  Examined 
microseopicaUy  on  their  free  surface,  we  find  flattened  polygonal  cells, 
(Sig.  120.)  constituting  a  tesselated  or  pavement  epithelium^  beneath 
which  is  a  basement  membrane.  It  is 
eomposed  of  condensed  areolar  tissue,  in  ^8-  120. 

which  the  yellow  fibrous  element  predo- 
minates, its  filaments  interlacing;  this 
gmdnally  passes  to  the  laser  variety,  which 
is  attached  to  the  part  it  covers,  or  sub- 
serous tissue,  where  we  often  find  fat 
cells.  The  blood-vessels  are  plexiform, 
and  not  numerous.  In  synovial  mem- 
branes, which  exist  in  joints,  they  are 
lucre  numerous,  and  they  have  vascular 
fringe^like  processes  hanging  in  the  joint, 
which  are  covered  with  an  epithelium, 
whose  cells  are  spheroidal  and  large,  and 
are  probably  the  secreting  apparatus  for 
synovia.  The  burscB,  generally  closed 
sacks,  between  prominences  of  bone  and  tendons,  or  integuments,  &c., 
are  similar  to  synovial  membrane,  with,  however,  a  variety  in  the  epi- 
thelium and  the  stages  of  cell  growth.  The  serous  fluid  is  only  suffi- 
cient ia  health  to  admit  of  free  motion  and  moisture ;  it  resembles 
mostly  the  serum  of  the  blood,  with  albumen  in  less  proportion.  Tlie 
fluid  of  83rnovial  capsules  and  bursas  is  more  viscid  and  oily  in  appear^ 
anoe,  and  has  a  hu^r  proportion  of  albumen  than  the  serous.  Tho 
uses  of  all  these  fluids  is  to  diminish  friction  between  surfaces.  In 
serous  tissues  the  vitality  is  low,  its  epithelium  is  probably  permanent 
The  s^ovial  and  bursal  membranes  have  a  higher  vitality,  and  their 
epithelium  is  ft^quently  removed.  All  these  membranes  are  easily 
regenerated  when  lost.  Inflamed  serous  membranes  throw  out  a 
plastic  exudation  eainly  organized  into  false  membrane.  Synovial 
membranes  are  not  as  prone  to  adhesive  inflammation  as  the  serous. 

What  are  the  serous  membranes? — The  arachnoid,  the  pleura  and 
perieardium,  the  peritoneum,  and  the  tunica  vaginalis  testes,  which 
are  closed  at  all  points,  excepting  the  peritodcum  in  the  female^  which 
commanicates  with  the  open  extremity  of  each  fallopian  tube. 

Are  nfflrves  and  lymphatics  found  in  serous  tissues? — ^Yes^  to  a 

MUCOUS  ME5IBRANES  AND  THEIR  APPENDAGES. 

Describe  the  mucous  membranes.  —  They  derive  their  name  from 
the  peculiar  fluid  secreted  upon  themj    they  are  thicker  than  the 
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serotis,  opaqae,  with  slight  tenacity ;  the  red  oolor  apparent  in  them 
is  derivable  from  their  free  supply  with  vessels;  they  have  less  fibrous 
tissue  in  them  than  in  the  serous ;  in  some  parts  it  is  almost  wanting. 
A  distinct  basement  membrane  is  not  always  demonstrable,  but  gene- 
rally exists.  The  blood-vessels  and  lymphatics  are  spread  out  under- 
neath the  basement  membrane,  advancing  with  it  into  the  villi,  and 
lining  the  follicles.  (Figs.  121,  122.)  The  follicles  are  a  common 
arrangement,  the  villous  coat  is  mostly  limited  to  the  gafitro-intestinal 
mucous  membrane. 


Fig.  121. 


Fig.  122. 


"^'--<* 


Has  this  membrane  an  epithelial  layer? — Yes;  it  extends  over  the 
flat  surface,  invests  villi,  and  lines  follicles.  These  cells  are  constantly 
undergoing  change ;  the  older  layers  passing  off,  and  new  ones  pro- 
duced from  the  surface,  or  from  basement  membrane. 

Where  do  we  find  mucus  mostly  secreted,  and  for  what  purpose? — 
On  the  bronchio-pulmonary  and  gastro-intestinal  membrane,  to  pre- 
vent irritation.  We  also  find  it  in  the  excretory  ducts  of  glands,  and 
in  the  bladder,  and  gall-bladder,  in  small  quantities. 

Describe  mucus.  —  It  is  viscid,  colorless,  or  yellowish-white  trans- 
parent fluid,  and  does  not  mix  with  water;  it  contains  2}  to  6i  per 
cent,  of  solid  matter.  Its  chief  organic  constituent  is  mucin,  an  albu- 
minous compound,  altered  by  an  alkali.  Examined  microscopioally, 
epithelial  scales  and  mucus  corpuscles  are  seen. 

What  are  the  characteristics  of  the  mucous  membranes  ?  —  Th^ 
line  the  tubes  and  cavities  which  have  external  openings,  performu^g 
difierent  oflices ;  in  the  gastro-intestinal,  we  haVe  provision  for  reducing 
and  absorbing  the  nutrient  material ;  in  the  upper  part  and  in  the 
lower,  a  provision  for  throwing  off  the  effete  material ;  in  the  broncho- 
pulmonary we  have  the  process  of  respiration  assisted  by  it;  and  in 
3ell-lined  vesicles  of  glands  they  form  the  apparatus  for  eliminating 
Afferent  products  from  the  blood. 

Has  this  membrane  much  sensibility,  or  is  it  well  supplied  with 


PHY  BIOLOGY. 


223 


nerves  f-^No ;  excepting  the  parte  near  external  openings,  when  they 
possess  a  peculiar  sensibility  to  protect,  and  guard,  and  alarm  the  par- 
ticular part. 

What  is  there  peculiar  in  mucous  inflammation?  —  It  does  not 
rendily  throw  out  plastic  exudations,  but  is  liable  to  suppuration, 
ulceratioD,  and  gangrene.  The  membrane  is  regenerated  with  rapid- 
ity, although  the  follicular  structure  is  not  reproduced,  excepting  in 
the  uterus  after  its  exuviation,  in  the  formation  of  the  decidua.  When 
the  cutaneous  surface  is  inverted  from  any  cause,  as  a  boundary  to 
internal  cavities,  it  is  changed  to  all  the  peculiarities  of  the  mucous 
membrane. 

What  are  the  developments  made  by  the  microscope  relative  to  the 
epithelium  ?  —  That  a  continuous  layer  of  epithelial  cells  exists,  not 
only  on  the  alimentary  canal,  but  also  on  the  free  surfaces  of  mucous 
membranes  and  their  appendages  generally,  and  on  serous  and  syno- 
vial membranes,  the  lining  membrane  of  the  heart,  blood-vessels,  and 
absorbents.  These  cells  are  chiefly  of  two  varieties,  the  tesselated 
**  pavement  epithelium,"  flattened  and  sometimes  polygonal,  (Fig.  123  ) 
and  cover  the  before-mentioned  surfaces,  where  the  cylinder  epithe- 
lium does  not  exist. 

Fig.  128. 


Where  does  the  cylinder  epithelium  exist,  and  what  is  its  appear- 
ance ? — ^Tt  covers  the  mucous  membrane,  from  the  cardiac  orifice  dcwn, 
and  in  the  larger  ducts  of  most  of  the  glands  which  open  into  it,  oi 
are  upon  the  external  surface :  as  the  ductus  choledochus,  vas  deferens, 
Cowper's  glands,  urethra,  &c.  Its  component  cells  are  cylinders, 
arranged  side  by  side,  one  end 

attached    to    basement    mem-  Fig.  124. 

brane,  the  other  forms  part  of 
the  free  surface.  (Fig.  124.) 
It  presents  various  appearances 
tin  dor  different  aspects. 

What  peculiarity  exists  in 
the  epithelial  cells  of  the  uri- 
nary passages,  from  the  pelvis 
of  the  kidney  down,  and  also  in  the  excretory  ducts  of  the  mammary, 
perspiratory  glands,  and  others  f — They  preserve  their  original  round 
form,  and  are  called  spheroidal. 
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What  frequently  fringes  the  epithelial  cells?  —  The  cilia,  (Fig. 
125,)  which  are  important  and  endowed  with  motor  power  towards 

the  outlets.     They  exist  upon  the  cy- 
Fig.  125.  lindrical  epithelium  in  parts   of  the 

nasal  cavities,  the  frontal  sinuses,  max- 
illary antro,  lachrymal  ducts,  &c. 

Is  not  the  epithelium  frequently  ex- 
uviated and  renewed  ?  —  Yes. 

Descrihe  some  of  the  appendages  of 
the  mucous  membrane? — 'First,  the 
papiUa  in  the  mouth  and  on  the  tongue,  minute  elevations,  more  or 
less  complex ;  some,  "  fungiform,"  with  a  soft  epithelial  covering,  well 
supplied  with  bloodvessels  and  nerves,  to  receive  the  gustative  im- 
pression ;  others,  "  conical,"  with  a  bony  epithelial  covering,  less  co- 
piously supplied  with  vessels  and  nerves,  which  act  mechanically,  to 
abrade  and  comminute  the  food.  We  have  also  wrinkles,  or  rugoi, 
of  mucous  membrane,  dependent  upon  muscular  contraction ;  in  the 
oesophagus  and  stomach  we  have  also  more  permanent  rugae,  vahula 
connivenfcji  in  the  small  intestine;  these  folds  increase  the  absorb- 
ent surface.  Again,  there  also  exist  v/7/i,  prolongations  of  base- 
ment membrane,  supplied  with  blood-vessels  from  the  adjacent  sur- 
face, containing  lacteal  tubes;  sometimes  they  are  cylindrical  and 
conical ;  they  vary  from  one-fourth  to  one-third  of  an  inch,  and  are 
tlie  chief  means  of  absorption,  by  their  bloodvessels  and  lacteals. 
There  also  exiBt /ollicies,  formed  by  the  inversion  of  the  mucous  sur- 
face, the  reverse  of  the  former  in  structure  and  function  cylindrical, 
with  orifices  opening  upon  the  free  surface  of  the  membrane,  in  the 
interspaces  of  the  vascular  net- work,  and  abut  against  the  sub- 
mucous areolar  tissue.  They  exist  throughout  the  gastro-intestinal 
membrane ;  their  secretion  di£fers,  as  in  the  stomach  we  have  gastric 
follicles  to  pour  out  the  digestive  solvent;  in  the  intestine  they  pour 
out  protective  mucus,  and  are  caWed  follicles  of  Lieberkuhn.  There 
are  also  other  simple  glanduke  upon  the  intestinal  surface. 

What  are  the  ayminated  glands  of  Peyer^  and  the  glands  of  Bnm- 

ner  ?  —  Elevated  patches  on  the  small 
intestine,  and  may  be  considered-  as 
secreting  parent  cells,  developed  in  the 
tissue  independently  of  the  mucous 
surface,  and  only  connected  with  this 
surface  to  facilitate  the  exit  to  their 
contents.  They  are  probably  a  type 
of  original  complex  glandular  struc- 
ture. Brunner's  glands  are  situated 
in  the  duodenum,  a  type  of  more 
complex  glandular  structure. 

Arc  not  all  glandular  bodies  freely  supplied  with  blood?  —  Ye?,  it 
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fa  essential  to  tKeir  office ;  a  minute  capillary  invests  tkeir  follicles, 
but  never  penetrates  their  intt^rior.     (Fig.  126.) 


THE  SKIN. 

Describe  tbe  skin.  (Pig.  127.) — It  is  composed  of  white  and  a 
smaH  admixture  of  yellow  fibrous  tissue,  reticularly  arranged  with 
bloodvessels,     lymphatics,    and 

nerves,  forming  the  cutis  vera  Fig.  127. 

or  curium y  a  layer  of  basement 
membrane  investing  this,  and  an 
epithelium  of  peculiar  thickness 
and  tenacity,  called  epidermis,  or 
cuticle,  covering  the  whole  body, 
not  excepting  the  conjunctiva  and 
oomea.  The  cutis  is  possessed 
of  elasticity  and  vital  contrac- 
tility, as  seen  in  the  condition 
called  "  cutis  anserina."  The  ex- 
ternal surface  of  the  cutis  is  ele- 
vated in  many  parts  into  papil- 
IfB  or  ridges,  conical  elevations, 
to  receive  tactile  impressions,  by 
the  nerves,  forming  loops,  with 
which  they  are  supplied.  In  the 
palms,  sole,  and  nipple  they  are 
compound    cones,  and   are   set 

curvi linearly,  with  furrows  traversing  them,  into  which  the  sweat 
glands  discharge.  In  the  matrix  of  the  nail,  where  they  are  large 
and  numerous,  their  office  is  different,  and  afford  surface  for  the  pro- 
duction of  epidermic  cells.  We  have  also  upon  the  surface  doprcs- 
gions,  lined  with  cells,  sometimes  simple  follicles,  and  sometimes 
tubuli.  The  ftinctions  of  these  cells  in  the  follicles  differ  in  different 
parts,  as  in  the  hair  follicles  we  have  thiem  producing  hair,  chemically 
identical  with  the  epidermis ;  in  the  sebaceous  ones  they  draw  fat 
from  the  blood,  and  discharge  it  upon  the  skin.  We  also  have  the 
cerumen  glands  in  the  ear,  the  sudoriparous  glands  all  over  the  body 
to  take  off  the  watery  fluid,  in  which  tnere  is  effete  material ;  and  the 
udofiferous  glands  in  the  axillae. 

Describe  the  sebaceous  and  sudoriparous  glands. — The  sebaceous 
gkiads  are  minutely  lobulated,  composed  of  an  aggregate  of  vesicles, 
filled  with  an  opaque,  soft  substance.  They  are  overspread  with  mi- 
liute  capillaries,  and  their  ducts  generally  open  in  the  hair  follicles. 
The  secretion  fix)m  them  keeps  the  surface  of  the  skin  in  a  healthy, 
soft,  pliant  condition ;  they  exist  chiefly  upon  parts  supplied  with  hair, 
and  at  the  entrances  to  the  cavities  of  the  body.  The  sudoriparous 
glands  consist  of  small,  long,  convoluted  tubes,  most  frequently  doubley 
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steated  beneatli  tbe  cntis,  in  the  subcutaneous  adipose  tissue  ^  all  the 
tubuli  of  the  glands  coalesce  and  form  one  corkscrew-like  duct,  pa£8- 
ing  through  the  cutis  and  cuticle,  and  opening  upon  ite  surface  obliquelj. 
The  secretion  from  these  glands  is  usually  acid,  with  some  animal  mat- 
ter and  salts,  (chlorides) ;  it  is  generally  evaporated  as  soon  as  thrown 
out,  forming  insensible  perspiration ;  when  it  is  excessive,  -or  not  car- 
ried off  so  rapidly,  on  account  of  the  atmospheric  state,  it  forms  the 
sensible  perspiration.  This  secretion  is  depuratory,  and  vicarious  with 
that  of  the  kidnev,  both  eliminating  superfluous  azotized  matters. 
The  amount  of  solid  matter  thus  thrown  out  is  100  grains  in  twenty- 
four  hours.  The  odoriferous  glands  are  similar  to  the  sudoriferous'^ 
but  secrete  a  peculiar  odourous  matter. 

Is  not  the  cutis  easily  regenerated  ?  —  Yes ;  it  is  doubtful^  however, 
whether  the  hair  follicles  and  sudoriferous  glands  are. 

Describe  the  epidermis,  or  cuticle. — It  is  a  semitransparent  pellicle, 
of  flattened  scale-like  spheroidal  cells  when  first  formed,  in  cloee 
apposition  to  the  cutis ;  irregular  on  the  under  surfiice ;  level  on  the 
tops ;  of  variable  thickness  in  parts  subjected  to  pressure  or  use.  The 
oells  are  in  different  layers ;  the  older  are  compact  and  homy ;  the 
newer  are  soft,  without  tenacity;  tts  the  outer  parts  become  more 
scaly  they  are  thrown  off,  and  new  ones  take  their  place.  The  newer, 
or  internal  layer,  waa  originally  called  r6(e  mucosum.  We  have  also 
cells  mingled  with  the  epidermic  oells;  others  called  pigment  cells, 
polygonal  in  form ;  they  are  more  marked  in  the  internal  layer,  and 
are  like  the  epidermic  cells,  drying  up  in  scales,  and  passing  to  the 
surface ;  they  exist  in  the  pigmentum  nigrum  of  the  choroid  coat  of 
the  eye.  The  development  of  these  cells  is  influenced  by  light.  The 
epidermis  is  a  protection  to  the  cutis. 

What  are  the  nails,  hoof,  horn,  &c.  f  —  An  altered  form  of  epider- 
mis.    The  nail  is  produced  from  the  cuticle  beneath,  folded  into  a 
groove  at  its  root,  (Fig.  128)  veij  vascuhir,  and  has  longitudinal  ele- 
vations   where    the    blood-vessels    are 
Fig.  128.  largelj^  distributed.     It  is  prolonged  by 

additions  to  its  root.  If  the  matrix  of 
the  nail  has  not  been  injured,  it  is 
readily  reproduced.  The  hair  contains 
a  distinctly  organized  structure,  formed 
by  the  conversion  of  cellular  matter. 
At  its  roots,  it  consists  of  a  cortical, 
fibrous,  horny  texture,  and  a  medullary 
portion.  The  prolonged  portion  or 
shaft  is  covered  with  imbnoated  flat- 
tened cells  or  scales;  within  this  a 
cylinder  fibrous  texture,  in  which  are 
the  pigmentary  granules  and  lacunulas,  containing  air^  which 
appear  dark  by  transmitted,  and  white,  by  reflected  light.  Within 
this  cylinder  we  generally  have  the  medullary  portion  of  epheroi- 
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dat  cells,  with  pigment  in  them.  The  base  of  the  hair  expands 
into  a  bulbous  extremity,  lodged  in  a  follicle,  which  has  a  very 
complex  arrangement,  formed  by  a  depression  in  the  cutis,  lined  by 
the  epidermis.  The  hair  is  elongated  by  additions  to  its  base.  Hair 
has  a  vital  —  not  vascular  connection  with  the  body.  It  may  be  re- 
generated if  the  follicles  and  papillae  are  uninjured. 

THE  TEETH, 

What  are  the  three  constituent  substances  of  the  teeth  f — Den^ 
tiuai  which  gives  form,  sise  and  hardness  to  both  root  and  crown, 
containing  within  it  the  cavity  for  the  pulp,  supplying  vessels  and 
nerves.  It  is  a  modification  of  bone ;  it  has  a  finely  granulated  ultir 
mate  texture,  perforated  with  minute  canals  which  contain  vessels, 
laigest  at  the  pulp  cavity,  and  retain  their  form.  These  tubes 
radiate  from  the  vasculax  surfiM^,  nourishing  the  dentine,  and  afford- 
ing greater  strength  by  their  arrangement.  The  enamel  which 
invests  the  crown  of  the  toothy  is  harder  and  more  compact  than  den- 
tine, with  a  larger  proportion  of  earthy  constituents ;  is  formed  of  a 
congeries  of  hexagonal  rods,  placed  side  by  side,  in  a  wavy  course,  in 
a  vertical  position ;  and  in  the  interstices,  the  fluids  derived  from  the 
dental  tubuli,  permeate  to  nourish  it.  The  tooth  bone  or  qrusta 
petrosa  ia  disposed  as  a  permanent  thin  layer  on  the  roots  of  the 
teeth ',  also  thinly  on  the  emerging  tooth ;  it  is  thickest  at  the  apex } 
it  contains  a  few  lacunsB  and  canaliculi  of  bone. 

How  are  the  teeth  developed? — From  the  mucous  membrane, 
covering  the  dental  arches,  where  the  first  indication  is  a  groove  at 
the  border  of  the  palate,  where  the  situation  of  the  future  teeth  is 
seen,  from  which  future  developments  progress. 

What  are  the  different  stages  of  development  in  the  teeth  ? — First, 
the  papillary  -,  second,  the  follicular,  which  terminates  when  the  pa- 
piflsB  are  hidden  by  the  closure  of  the  mouths  of  the  follicles,  and  of 
the  groove  itself.  This  is  succeeded  by  the  saccular.  When  the 
dentine  and  enamel  is  formed,  and  the  ossification  of  the  jaw  takes 
place,  with  the  changes  necessaiy  to  receive  the  teeth,  the  fourth  or 
eruptive  stage  happens  from  the  lengthening  of  the  fimg  by  the 
addition  of  new  denUl  substance,  forming  the  crown  against  the  closed 
sac,  finally  rupturing  it^  when  further  changes  occur. 

CAPILLABY  BLOOD-VESSELS  AND  ABSORBENTS. 

What  are  the  characteristics  of  these  ?  —  These  are  instances  of 
simple  tubular  tissues,  which  appear  to  be  formed  in  the  vascular 
layer  of  the  germinal  membrane  by  the  coalescence  of  cells  form- 
ing tubes.  These  exist  in  the  higher  adult  animals;  these  tubes 
having  distinct  membranous  walls.  They  are  an  elementary  part  of 
the  fabric,  and  the  changes  which  take  place  between  the  blood  and 
surrounding  parts^   by  which   nutrition,   secretion   and   respiration 


228  PHY6I0L0GT. 

takes  place,  as  the  blood  circulates  throagh  these  vessels;  the 
larger  vessels,  the  arteries,  only  bringing  a  fresh  supply,  and  the 
veins  taking  away  the  impoverished  fluid.  The  diameter  of  the 
capillaries  varies  according  to  the  size  of  the  blood  corpuscules ;  in 
man  they  are  estimated  at  from  ^^j^  to  3^3^01^  of  an  inch.  They  a]^ 
parently  dilate  and  contract  under  the  supply  of  blood.  Their  ddstn- 
Dutive  force  appears  independent  of  the  heart's  action,  influenced  by 
the  attraction  between  the  tissues  and  the  constituents  of  the  blood. 

Is  it  true  that  the  white  tissues  are  nourished  by  white  blood  ?  — 
No;  in  cartilages  no  vessels  have  been  discovered;  in  others  the 
blood  is  so  scanty  as  not  to  communicate  any  decided  hue. 

Is  not  the  structure  of  the  minutest  abfiorbents  similar  to  the  ca- 
pillary blood  vessels  ?  —  Yes. 

MUSCULAR  TISSUE. 

Give  an  account  of  the  use  and  character  of  mu8cu]a;r  structure.  — • 
The  muscular  tissue,  or  Jl^,  consisting  chepaically  of  fibrine,  is  the 
instrument  for  the  performance  of  all  die  sensible  movements  of  the 
body.  The  ultimate  fibres  exist  under  two  forms.  They  are  chiefly 
concerned  in  various  movements  of  the  body,  and  aflfected  by  the 
agency  of  the  nervous  system,  and,  belonging  more  properly  to  animal 
life,  are  marked  by  transverse  and  longitudinal  stricp,  and  called 
voluntary.  The  other,  which  are  less  under  the  influence  of  the  ner- 
vous system,  and  more  readily  excited  by  stimuli  directly  applied, 
appear  more  directly  involved  in  the  vegetative  or  organic  functions. 
They  are  plain,  smooth,  and  unstriped;  and  are  called  involuntary,  ex- 
cepting in  case  of  the  muscles  of  the  heart  and  oDSophagus.  Muscle 
examined  presents  a  fibrous  appearance,  with  the  fibres  arranged 
regularly  in  the  direction  of  the  action  of  the  muscle.  More  closely 
examined,  we  find  the  fibres  arranged  in  fasciculi,  or  bundles,  con- 
nected by  areolar  tissue ;  and  when  the  smallest  fibre  is  examined, 
we  find  it  also  consisting  of  a  fasciculus  of  cylindrical  fibres,  lying  in 
a  parallel  direction,  bound  together.  We  have  in  these  primitive 
fibres  two  %tri<B,  or  markings ;  the  one  longitudinal,  the  other  trans- 
verse, or  annular.     By  splitting  a  fibre  in  its  longitudinal  direction, 

we  have  it  divided   into  Jihrilla, 

Fig.  129.  which  present  a  beaded  appearance 

(Fig.  129)  on   account  of  the  ar- 

^  rangement  of  the  tube.     If  a  force 

is  applied,  it  as  often  happens  that 

the  contents  of  the  fibre  separate  in 

the  direction  of  the  transverse  striae, 

k  forming  disks  (Fig.  130);  and  if 

'there  was  a  general  disintegration 

of  the  structure  in  both  directions, 

we  would  have  a  series  of  primitive 

particles  or  sarcous  elements,  by  which  union  the  mass  of  the  fibre 

u  produced. 
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Hofw  are  the  elements  of  muscular  fibre  bound  together?  —  By  a 
delicate  tubular  sheath, 

distinct  from  areolar  tis-  Fig*  1^0 

sue,  which  is  transpa- 
rent, tough  and  elastic, 
called  mynlemma,  or  sar- 
oolemma. 

Is  it  perforated  by  the 
blood-yessek  or  nerves  f 
—  No. 

What  is  the  form  of 
muscular  fibre,  and  ayer> 
age  size  ?  —  It  is  rather 
polygonal  than  cylinderi- 
cal,  and  is  ^^^^ji^  of  an 
inch  in  man. 

What  is  the  appearance  of  the  fibrillad  when  separately  examined  f 
— They  present  an  alternation  of  dark  and  light  spaces,  corresponding 
with  the  transverse  strisB,  and  lighter  intervals  between  them,  which 
gives  the  beaded  appearance,  which  is  however  an  optical  illusion. 
As  the  border  of  the  fibrillsB  b  straight,  each  dark  space  is  surrounded 
by  a  pellucid  border,  forming*  a  complete  cell,  and  the  fibrillaa  consist 
of  an  aggregation  of  cells. 

What  is  the  effect  of  muscular  contraction  upon  these  cells  ?  —  The 
cells  of  the  ultimate  fibrillas  are  changed  in  form. 

What  is  the  disposition  of  the  fibres  duriog  muscular  contraction  ?— -i 
There  is  an  approximation  of  the  transverse  strisB  and  shortening  of 
the  fibre,  and  its  diameter  is  increased. 

How  do  muscles  grow  7  —  By  an  increase  in  the  bulk  of  the  ele- 
mentary tissue,  and  not  in  the  number. 

To  what  is  every  fibre  of  striated  muscles  attached  at  its  extremi- 
ties T  —  To  white  fibrous  tissue,  a  union  of  which  forms  tendon. 

What  is  the  general  appearance  of  the  unstriped  muscular  fibres  t — 
They  consist  of  flattened  bands,  generally  of  a  pale  colour,  bulged  at 
frequent  intervals  by  elongated  corpuscles.  Their  texture  appears 
homogeneous.  Generally  they  have  no  fixed  points,  but  form  con- 
tinuous investments  around  cavities  lined  with  membranes,  and  are 
diffused  through  the  skin. 

What  is  peculiar  in  the  muscular  structure  of  the  heart  ?  —  It  has 
the  general  arrangement  of  the  non-striated  muscles,  with  the  ultimate 
structure  of  the  striated. 

What  is  the  chemical  composition  of  muscular  fibre? — This  is 
difiicult  to  determine,  on  account  of  its  close  connection  with  areolar 
tissue,  blood-vessels,  and  nerves.     According  to  Berzelius  and  others, 
it  consists  of -— 
20 
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Proper  muBciilar  atnieitura...* 16.80 

Gelatin  (areolar  tissue) 1.90 

Albumen  and  hsmatin 2.20 

Phosphate  of  lime  with  albumen 08 

Alcoholic  extract  with  salts  (Lactates) 1.80 

Waiei^^  extract  with  salts 1.06 

Water  and  loss ^ 77.17 

100.00 

How  are  the  muscles  supplied  with  blood  ?  ^-By  d^iUaneS)  whioh 
ramify  in  the  spaces  between  the  fibres,  lliej  do  not  penetrate  t^he 
myolemma,  but  are  nourished^  through  the  mjolemma,  by  absorp- 
tion. 

How  are  they  supplied  with  nerves  ?  —  They  are  on  the  outside  of 
the  myolemma  of  the  several  fibres }  and  the  idtimate  fibres  of  nerve, 
after  issuing  from  the  trunk;  form  a  series  of  loops,  which  return 
either  to  the  same  trunk  or  an  adjacent  one.  (Fig.  131.)  They  are 
motor  nerves. 

Ilg.  181. 


Are  the  muscles  of  organic  life  or  the  unstriped  muscles  much 
affected  by  nervous  power?  —  No;  they  are  stimulated  more  immo- 
diaetly  by  stimuli  directly  applied  to  them. 


FtJNOTIONS    OF    MUSOLSS. 

What  is  the  peculiar  function  of  muscular  tissuef — Contraotilityi 
or  shortening  in  a  particular  direction^  an  endowment  responsive  to 
appropriate  stimuli,  and  diminishing  or  disappearing  as  the  healthy 
state  of  the  muscle  is  diminished  or  destroyed.  In  contradistincr 
tion  to  elasticity,  which  is  a  physical  property,  contractility  is  a  viuU 
one. 

What  are  the  two  forms  of  contractility  we  notice  f  —  Passive,  or 
that  inherent  property  of  its  tissue  by  which^  when  the  countervailing 
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influence  is  taken  off,  caoses  the  muscle,  or  ^arts  of  tlie  muscle,  to 
shorten.  Extension  may  be  said  to  be  the  stimuli  to  this  form  of 
contraction.  This  has  been  also  called  tonicity.  Active  contraction 
IS  that  which  is  always  excited  by  a  local  or  partial  stimulus ;  it  is 
partial  and  interrupted  in  extent  and  duration  in  the  voluntaiy  mus- 
cles.    It  requires  intenrals  of  rest  to  recover  power  lost  by  fatigue. 

What  do  we  mean  by  stimuli  to  muscular  contraction?  —  Any 
agent  capable  of  induciog  contraction  in  the  muscles,  either  naturallj- 
or  unnaturally  applied  to  them.  In  the  living  body,  in  most  instances, 
the  motor  nerves  are  the  cause,  or  the  vis  nervoMy  called  into  play  by 
volition,  emotion,  and  impressions  upon  the  nervous  centres,  affecting 
the  efferent  or  motor  nerves,  independent  of  volition  and  conscious- 
ness. Injuries  and  diseases  of  the  motor  nerves  may  act  as  stimuli. 
So  also  heat,  pressure,  chemical  agents,  and  electncity.  There  is 
apparently  another  stimulus,  which  affects  the  hollow  viscera  to  con- 
tmetioB,  vis. :  distension ;  but  experiment  seems  to  prove  that  this 
also  is  under  the  influence  of  the  vis  nervosa* 

Is  muscular  contraction  always  dependent  upon  nervous  influence  t 
—  No ;  experiments  have  shown  that  the  fragments  of  a  voluntary 
muscle,  entirely  isolated,  will  contract  under  stimuli  directly  applied. 

What  are  the  phenomena  attending  contraction  f  —  Bigidity  (pro- 
portionate to  the  intensity  of  the  contractile  force).  Sound  and  heat, 
both  probably  produced  by  friction  of  neighbouring  fibres  upon  each 
other.  Heat  is  also  produced  by  the  disintegration  of  tissue  from  use 
consequent  upon  chemical  changes.  Electrical  currents  are  said  to 
be  developed  by  muscular  contraction. 

What  effect  has  the  deprivation  of  nutrition,  either  by  cutting  off 
the  supply  of  blood  and  an  unnatural  temperature,  or  any  cause,  upon 
muscle  r  —  It  destroys  its  contractility. 

What  do  you  understand  by  rigor  mortis  ?  —  The  contraction  of 
the  muscles  after  death.  If  the  contractility  is  great  and  enduring, 
the  rigor  comes  on  late,  and  lasts  long.  Under  other  circumstances, 
the  reverse  is  the  case.  Its  cause  is  obscure,  and  may  be  complex ; 
but  it  bears  a  strong  analogy  to  the  contraction  of  fibrine  after  coagu- 
btion. 

What  are  some  of  the  apparently  more  peculiar  varieties  of  muscu- 
lar movement  ?  —  The  action  of  the  sphincters,  the  peristaltic  or  ver- 
micular movement,  slow  and  progressive ;  rhythmical  actions,  as  of 
the  heart,  which  succeed  one  another  after  regular  intervals  of 
repose,  &c. 

What  is  the  general  law  in  regard  to  the  arrangement  of  the  mus- 
cles upon  the  skeleton  T  —  Increase  of  velocity,  with  diminution  of 
power,  the  joints  acting  generally  as  fulcrums,  with  the  muscles  fre- 
quently attached  near  them ;  and  whei\  the  opposite  extremities  of 
muscles  are  attached  to  the  adjacent  point  of  two  bones,  under  the 
influence  of  stimuli,  the  movable  point  is  made  to  contract  upon  the 
fixed. 
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INNERVATION,  NERVOUS  MATTER,  &o. 

By  what  is  the  function  of  innervation  effected? — By  means  of  the 
nervous  system  ramifying  through  the  body.  The  mind  by  volition 
or  emotion  acts  through  this  system,  and  conversely  an  impression 
made  upon  certain  organs  or  textures  excites  mental  impressions ;  thus 
we  have  the  life  of  relation  established.  The  nervous  system  may 
act  also  independently  of  mental  influence :  any  material  or  physical 
change  in  the  nervous  substance,  unconnected  with  mental  affection, 
is  capable  of  producing  action  in  nerves.  In  either  case  the  nervous 
structure  must  be  in  a  state  of  integritv. 

What  is  the  condition  in  which  we  find  nervous  matter  ?  —  Tn  two 
forms,  vesicular  and  fibrmu ;  the  vesicular  is  gray  or  cineritious  in 
color,  and  granular. in  texture;  it  contains  nucleated  nerve- vesicles, 
and  is  freely  supplied  with  blood;  it  appears  more  immdiately  re- 
lated to  the  mind  in  its  varied  relations.  The  fibrous  or  tubular  is 
mostly  white,  it  is  less  vascular  than  the  other,  and  appears  to  be  sim- 
ply the  conductor  of  impressions.  By  a  mixture  of  these  two  forms 
in  some  mass  or  shape  wc  have  a  nervous  centre,  the  smaller  of  which 
are  termed  ganglions,  the  larger  ones  are  the  brain  and  spinal  mar* 
row ;  the  fibrous  threads  passing  to  or  from  these  are  termed  nerves^ 
which  establish  means  of  communication  between  the  nervous  centres 
and  various  parts  of  the  body,  and  vice  versa.  The  centres  arc  the 
sources  of  nervous  power. 

What  is  meant  by  the  cerebro-^nal  portion  of  the  nervous  system  f 
— The  brain  and  spinal  cord,  together  with  the  system  of  nerves  con- 
nected with  it,  called  by  Bichat,  the  ''  nerve  system  of  animal  life." 

What  is  meant  by  the  so-called  ganglionic  or  sympathetic  system? 
The  double  chain  of  ganglia,  with  their  nerves  situated  along  the 
spinal  columns,  and  which  ramify  in  a  plexiform  manner  among  the 
viscera,  and  upon  the  coats  of  vessels.  This  has  been  called  by 
Bichat,  the  **  system  of  organic  life. 

What  are  the  physical  and  chemical  properties  of  nervous  matter  > 
—  It  is  soft  and  unctuous,  easily  torn,  and  supported  by  other  tissues 
which  increase  its  tenacity.  Its  softness  is  due  to  the  large  propor- 
tion of  water  in  its  element — ^it  forming  80  per  cent,  of  its  structure, 
according  to  Vauquelin ;  the  other  components  are,  albumen,  cerebral 
fat,  phosphorus,  osmazone,  acids,  salts,  and  sulphur.  The  minimum 
quantity  of  phosphorus  is  found  in  infancy,  old  age^  and  idiotcy ;  and 
the  maximum  of  water  in  infancy. 

What  are  the  peculiarities  of  the  fibrous  nervous  matter  ?  —  There 
are  two  varieties ;  the  tubular  fibre  seen  generally,  and  the  gelatinous, 
as  seen  chiefly  in  the  sympathetic  system.  The  first  of  these  consist* 
of  an  external  delicate  membrane,  nearly  or  quite  homogeneous,  form- 
ing a  complete  sheath,  throughout  called  tubular  membrane,  within 
which  is  an  opaque  substance,  called  the  white  substance  of  Schwann^ 
""     \32,)  which  forms  a  tube  within  the  tubular  membrane,  varying 
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in  tliickDefis,  within  which  again  ifl  a  transparent  material  occupying 

the  axis  of  the  tube,  called  the 

axis  cylinder;  the  contained  sub-  Fig.  182. 

stance  is  soft,  and   passes  by 

pressure  readily  from  one  part 

of  the  tube  to  the  other. 

When  a  bundle  of  nerve- 
fibres  is  connected  together 
by  areolar  tissue,  what  do  they 
constitute  ?  —  A  nerve. 

What  is  the  general  position 
of  nerve  fibres  ? — Parallel,  and 
without  branching,  and  without 
inosculating,  excepting  where 
terminal  loops  are  formed  in 
other  textures. 

What  are  the  peculiarities 
of  gelatinous  nerve  fibre?  — 
They  are  flattened,  soft,  and 
homogeneous  in  appearance, 
with  numerous  different-shaped 
and  situated  ceU  nuclei,  with 
nothing  analogous  to  the  white 
substaoce  of  Schwann,  of  a 
grayish  appearance,  called  gray 
fibres  in  certain  nerves  giving 
this  odor.  They  are  much 
smaller  in  general  than  the  tu- 
bular. 

What  is  meant  by  vesicular  nervous  matter  ?  —  The  dark,  reddish- 
gray  colored,  soft  substance,  found  in  nervous  centres,  but  never  in 
nerves,  and  supplied  by  a  considerable  plexus  of  blood-vessels ;  its 
essential  elements  are  cells,  generally  globular,  but  varying  in  size  and 
shape,  containing  nuclei  and  nucleoli,  the  coats  of  which  are  a  delicate 
membraoe,  containing  a  soft,  tenacious,  granular  maas.  In  some  of 
the  cells  we  have,  exterior  to  the  nucleus,  peculiar  granular  particles, 
called  pigment  granules^  which  give  a  dark  colour  to  a  portion  of  the 
vesicle. 

What  other  form  of  nerve  vesicle  have  we? — The  caudate,  or  that 
where  there  are  tail-like  processes  extending  from  the  vesicle.  They 
vary  in  sise  and  shape ;  and  contain  the  nucleus  and  nucleolus  in  the 
more  simple  form,  and  pigment  granules. 

Give  a  general  description  of  the  cerebro-spinal  nerves. — They  are 
invested  with  the  areolar  tissue,  called  neurilemma,  from  which  passes 
layers  forming  partitions  between  the  iodividual  fibres,  affording  pro- 
tection to  them,  and  supporting  the  capillary  vessels  which  afford  them 
nourishment.  These  blood-vessels  are  upon  the  invcstiDg  sheath  and 
20* 
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septa^  and  are  generally  derived  from  neighbouring  arteries ;  some- 
times a  special  vessel  accompanies  a  nerve  trunk  and  perforates  it; 
passing  along  its  axis,  as  in  the  great  sciatic. 

What  is  meant  by  the  terms  origin  and  termination  of  nerves  f — 
They  are  said  to  arise  in  the  nervous  centre  to  which  they  are  attached, 
and  to  terminate  among  the  various  textures  to  which  they  are  dis- 
tributed. It  is  termed  cerebral  when  connected  with  the  brain ;  and 
spinal,  if  from  the  spinal  cord. 

What  is  the  general  rule  in  regard  to  the  branching  and  anasto- 
mosing of  nerves  ? — In  branching,  as  it  passes  from  centre  to  periphery, 
it  breaks  into  a  number  of  bundles  destined  to  the  different  organs 
and  tissues  to  be  supplied  ]  before  a  branch  separates,  the  nerve  seems 
wider  above  the  point  of  separation,  on  account  of  the  divergence  of 
its  fibres.  These  branches  generally  separate  at  an  acute  angle,  and 
in  some  few  instances  the  angle  is  obtuse  or  right.  In  anastomosis 
they  form  connections  with  other  nerves  by  filaments,  fallowing  their 
course  either  back  to  the  centre  or  to  the  periphery,  instead  of  follow- 
ing the  primary  trunk.  The  simplest  form  of  anastomotic  connection 
is  seen  in  the  anterior  and  posterior  roots  of  the  spinal  nerves,  where 
they  unite  after  passing  through  the  dura  mater,  and  are  bound  to- 
gether as  are  ner\'^cs.  Another  form  of  anastomosis  exists  where 
nervous  loops  or  arches  are  formed,  the  convexities  of  which  are 
directed  towards  the  periphery,  and  give  filaments  to  the  neighbouring 
parts,  as  between  the  hypoglossal  and  the  cervical  plexus. 

What  are  nerve  plexuses?  —  When  several  neighbouring  nerves 
freely  interchange  their  fibres,  as  when  several  nerves  proceed  from 
the  spinal  cord,  and  a  division  of  each  takes  place,  which  eventually 
become  entangled  in  a  mesh,  from  which  certain  nerves  emerge,  com- 
posed of  fibres  derived  frofe  several  original  trunks.  The  advantage 
of  this  arrangement  is  that  we  have  nerves  of  different  endowments 
connected,  and  also,  in  injury  of  the  spinal  cord,  a  connection  is  kept 
up  between  the  part  above  and  below  the  injury  by  filaments  sent  off. 

What  is  the  general  idea  in  regard  to  the  termination  of  nerves  ? — 
That  those  which  originate  in  the  brain,  and  are  distributed  in  the 
muscles,  have  no  proper  termination,  but  form  loops,  returning  to 
themselves  or  joining  others  from  the  ramifications  of  the  main  trunk, 
never  anastomosing.  The  fibres  which  originate  in  the  periphery, 
and  run  towards  the  brain  and  spinal  cord,  also  form  loops  in  these 
centres.  They  also  terminate,  in  some  instances,  as  in  the  palms  of 
the  hand  and  in  the  soles  of  the  feet,  &c.,  in  small  Pacinian  bodies  — 
so  called  after  Pacini,  who  discovered  them. 

Describe  the  ganglionic  or  sympathetic  nerves.  —  The  composition 
is  similar  to  the  cerebro-spinal,  and  consists  of  nerve  fibres  bound  to- 
gether by  areolar  tissue,  which  is  much  denser  than  in  the  former, 
which  consists  of  white  fibrous  tissue,  with  fine  fibres  of  yellow  tissue 
interspersed.  These  nerves  contain  tubular  and  gelatinous  fibres,  in 
different  proportions  and  situations  in  different  nerves,  and  are  pccu- 
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Uar,  on  account  of  the  frequent  fomuiiion  of  ganglia  in  their  course 
and  ramifications.  The  branches  attach  themselves  to  vessels,  along 
irhich  they  are  conveyed  to  the  tissues.  Its  ramifications  are  confined 
to  the  head  and  trunk.  It  is  connected  with  the  brain  and  spinal 
oord  by  the  cerebro-spinal  nerves. 

Describe  the  development  of  nerve  fibres  and  vesicles — The  fibres 
are  formed  aa  the  muscles,  by  the  coalescence  of  primaiy  cells  into 
nerve  tubules ;  the  vesicular,  by  a  succession  of  cells. 

Is  not  the  nervous  structure  constantly  undergoing  disintegration 
and  renewal?  —  Yes.  The  former  during  exercise,  the  latter  during 
rest ;  the  waste  to  which  it  is  subjected  is  represented  by  the  phos- 
phates, as  the  waste  in  muscles  by  the  urates  in  the  urine.  Hence, 
rest  and  a  nutritious  diet  is  as  necessaxy  for  the  student  as  the 
labourer. 

Is  nervous  matter  regenerated? — When  a  nerve  is  simply  cut 
across,  it  will  unite }  but  if  a  piece  of  nerve  is  removed,  a  peculiar 
substance  takes  the  place  of  the  nerve :  in  which,  however,  true  nerve 
fibres  may  be  developed,  though  in  smaller  numbers.  Perfect  resto- 
ration of  the  action  of  the  nerve  does  not  generally  take  place,  proba- 
bly on  account  of  the  want  of  proper  arrangement  of  the  central  and 
peripheral  fibres. 

PROPERTIES  OP  TISSUES. 

How  are  these  divided? — Into  physical  (or  those  dependent  simply 
upon  the  peculiar  arrangement  or  mode  of  cohesion  of  their  constitu- 
ent particles  and  chemical  constitution,  which  will  manifest  itself  in  the 
dead  and  living  tissue  alike),  and  vital,  (or  those  which  only  continue 
during  life. 

What  are  the  physical  properties  ?  —  Elasticity,  extensibility,  and 
porosity. 

As  we  are  generally  acquainted  with  the  first  two  by  their  terms, 
^vc  a  generalaocount  of  porosity,  and  its  peculiar  action  in  the  tis- 
sues.—  This  is  a  property  dv  which  the  tissues  are  kept  soft  and  plia- 
ble from  the  watery  fluids  they  contain,  or  by  an  attraction  fi)r  watery 
fluids. 

Is  not  this  property  essential  to  certain  vital  processes  ? — ^Yes. 

Is  not  the  process  of  endosmose  and  of  exosmose  intimately  con- 
nected with  the  porosity  of  tissues  ?  — Yes. 

Give  an  example  and  definition  of  these  terms.  —  If  an  animal 
bladder  be  filled  with  syrup,  and  tightly  tied  at  its  mouth,  and  sus- 
pended in  a  vessel  of  water,  we  will  find .  that  the  bladder  is  greatly 
distended  by  the  passage  of  the  water  through  the  membrane ;  this 
is  termed  endotmoMe;  and  we  will  also  find  a  small  portion  of  the 
syrup  thus  passed  through  the  membrane  from  the  interior :  this  is 
termed  exosmose.  The  nature  of  the  septum  or  membrane  exerts  an 
important  influence  upon  the  direction  uf  the  predominent  current,  as, 
if  the  attraction  of  the  septum  is  greater  for  th3  exterior  fluid,  endos- 
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moBe  will  prevail,  and  vice  yersa.  This  property  of  tbe  tisaae  appliea 
also  to  gases. 

To  perform  these  offices  properly y  must  not  the  tissues  be  iu  a  state 
of  health  and  integrity? — Yes. 

Are  membranes  only  possessed  of  this  property?  —  No;  we  have 
the  same  in  thin  plates  of  slate  and  baked  clay,  thoueh  feebler* 

Must  not  the  fluids  be  of  different  densities,  and  miseible  with  each 
other,  and  the  membrane  have  an  affinity  for  the  fluid,  to  produce  thb 
property  ?  —  Yes. 

Does  endosmose  explain  all  the  phenomena  of  absorption  ?  — Ko ; 
only  of  those  fluids  which  require  no  elaboration :  when  this  is  neces- 
sary we  have  a  vital  process  fuso. 

What  do  you  mean  by  the  vital  properties  of  tissues  ?  —  Those  pro* 
perties  of  living  beings,  by  which  they  form  themselves  out  of  mate- 
rials dissimilar  to  them,  which  has  been  termed  a  formative  or  plastic 
force.  This  force  is  effected  by  three  modes :  that  of  development, 
or  the  process  by  which  each  tissue  or  organ  is  originated,  or  by  which 
it,  when  incompletely  formed,  is  so  altered  in  shape  or  composition  as 
to  be  fitted  for  a  higher  function,  or  is  advanced  to  a  perfect  condition 
by  growth  \  where  we  have  an  increase  in  the  part  by  the  addition  or 
insertion  of  materials  like  those  already  formed  by  assimilation ;  or  the 
continual  formation  of  new  follicles  in  the  place  of  those  impaired  or 
removed,  thereby  preserving  the  living  being  in  a  state  of  integrity. 

What  are  the  other  vital  properties  of  tissues?  —  Contractility,  as 
seen  in  fibrous  tissues  themselves ;  and  also  when  excited  by  stimuli 
applied  to  the  nerves  which  ramify  to  them.  The  power  of  conduct- 
ing or  transmitting  stimuli  is  another  property. 

What  are  the  essential  conditions  of  formative  or  plastic  force?  — 
Nucleus,  derived  from  the  parent,  endowed  with  the  force  of  life,  a 
constant  supply  of  nutritive  material,  with  the  nucleus;  a  certain 
Quantity  of  water;  oxygen  as  it  exists  in  the  air;  and  caloric  in  a 
definite  quantity,  varying  for  different  genera.  Without  these  life 
cannot  exist — with  a  modification  in  these  we  may  have  life,  but  not 
health. 

GENERAL  VIEWS  OF  THE  FUNCTIONS  OF  THE 
HUMAN  BODY. 

What  do  we  understand  by  a  function  ?  —  According  to  Carpenter, 
''In  every  living  structure  of  a  complex  nature,  whilst ^e  witness  a 
variety  of  actions  resulting  from  the  exercise  of  the  different  powers 
of  its  several  component  parts,  we  at  the  same  time  perceive  that  there 
is  a  certain  harmony  or  coordination  amongst  them  all,  whereby  they 
are  all  made  to  concur  in  the  maintenance  of  the  life  of  the  organism 
as  a  whole.  And  if  we  take  a  general  survey  of  them,  with  reference 
to  their  mutual  relations  to  each  other,  we  shall  perceive  that  they 
may  bo  associated  into  groups,  each  consisting  of  a  set  of  actions 
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wbioli,  ihoTigh  different  in  themselves,  concnr  in  efTectiDg  some  posi- 
tive and  determinate  purpose.     These  groups  of  actions  are  termed 

As  these  can  be  classified  to  a  certain  extent,  how  are  they  divided  ? 
—Into  organic,  or  vegetable  and  animal,  or  those  of  relation.  The  for- 
mer of  these  are  subdivided  into  that  of  nutrition,  by  which  the  de- 
velopment and  structure  of  the  individual  is  effected,  and  reproduc- 
tion. The  latter  is  possessed  by  animals  only,  in  addition  to  those 
appertaining  to  vegetables,  and  is  dependent  upon  the  nervous  system. 

Are  not  me  organic  and  vegetable  functions  dependent  upon  each 
other?  —  Yes. 

What  are  the  organic  functions  ?  —  The  nutritive,  including  diges- 
tion, absorption,  respiration,  circulation,  nutrition,  secretion,  and  calo- 
rification. 

What  are  the  animal  functions  J  — Sensation^  musculajr  motion^  and 
mental  actions. 

DIGESTION. 

What  do  you  understand  by  the  function  of  digestion  ?  —  The  re- 
duction of  food  to  a  fluid  state  for  the  nourishment  of  the  body. 
This  includes  prehension,  or  conveying  the  food  to  the  mouth ;  masti- 
cation and  iusalivation,  the  chewing  or  comminuting  the  food  be- 
tween the  teeth,  and  its  admixture  with  saliva  from  the  salivary  glands 
and  juices  of  the  monUi;  deglati<ioD,  or  the  act  of  swallowing,  or 
conveyance  of  the  food  to  the  stomach ;  chymification,  the  action  of 
the  stomach  upon  the  food,  by  its  various  processes^  the  action  of  the 
small  intestines,  and  defecation. 

What  are  the  substances  which  are  necessary  to  the  integrity  of  the 
system  ?  —  Organic  and  inorganic.  The  former  of  these  are  ordina- 
rily considered  as  aliments,  though  the  latter  are  also  really  necessary 
for  the  sustenance  of  the  body — such  as  chloride  of  sodium  in  the 
gastric  juice  and  bile,  sulphur  in  the  albuminous  tissues,  lime  in  the 
bones,  iron  in  the  bloody  and  phosphorus  in  the  osseous  and  nervous 
tissues. 

For  what  is  nourishment  necessary ?  —  To  form  the  organism;  to 
supply  any  losses  by  decay ;  to  supply  the  waste  engendered  by  nerv- 
ous and  muscular  action ;  for  the  purpose  of  keeping  up  the  calorifi- 
cation of  the  system^  or  sustaining  the  natural  temperature  of  the 
body. 

What  circumstances  modify  the  quantity  of  aliment  necessary  to 
the  system  ? — Exercise  or  rest,  heat  or  cold,  age,  and  any  drain  upon 
the  system. 

Is  not  a  mixed,  or  vegetable  and  animal  diet,  necessary  to  health  ?—> 
Yea. 

What  IB  Dr.  Prouf  s  division  of  aliments,  sanctioned  by  Carpenter 
and  others  f  —  Into  the  aqueous,  or  water,  either  alone,  or  holding 
nutritious  substances  in  suspension  or  solution ;  saccharine^  compre- 
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bending  sngaro,  starch,  gams,  and  Tin^ar  (aa  in  vegetables) ;  oilj  cnr 
oleaginous;  including  the  various  &t8  and  oils,  and  alcohol;  albumi- 
nous, or  all  nitrogenized  substances,  as  fibrine,  gelatine,  albumen, 
capeine,  and  vegetable  gluten  (as  exists  in  wheat). 

What  does  Carpenter  state  in  regard  to  substances  which  cannot  be 
grouped  under  either  of  the  preceding  heads  ?  —  That  they  are  gene- 
rally of  the  non-azotized  class,  as  they  consist  mostly  of  compounds, 
in  which  the  hydrogen  and  carbon  aro  not  combined  with  their  fall 
equivalents  of  oxygen;  they  become  oxidized  in  the  system,  and  con- 
tribute to  the  heating  process,  and  are  excreted  in  the  form  of  carbon 
and  water. 

What  is  the  value  of  the  different  kinds  of  food,. as  regards  the 
formation  of  tissues  and  production  of  heat?  —  Where  we  have  the 
largest  amount  of  nitrogen  present,  consequently  involving  the  amount 
of  albuminous  matter,  we  can  calculate  its  tissue-forming,  or  hysto- 
genetic  value.  On  the  other  hand,  when  nitrogen  is  smallest,  we 
have  hydro-carbon  the  largest;  consequently,  the  material  for  combus- 
tion is  the  greater. 

What  particular  article  do  we  find  most  adapted,  on  account  of  its 
composition,  for  the  nourishment  of  the  system  ?  —  Milk. 

What  are  the  essentials  to  a  good  form  of  diet?-— That  it  be  suffi- 
cient in  quantity,  and  that  it  contain  those  principles  essential  or  inci- 
dentally necessary  to  the  health  of  the  blood. 

Does  not  the  digestive  apparatus  differ  in  various  animals,  according 
to  their  habits  and  their  aliment  ? — Yes. 

What  do  you  understand  by  hunger  and  thirst? — The  want  of 
solid  nutriment  is  termed  hunger;  and  the  want  of  liquid,  thirst. 
Though  the  former  of  these  is  referred  to  the  stomach,  and  the  latter 
to  the  fauces,  they  nevertheless  rather  show  the  general  wants  of  the 
system. 

What  nerve  has  been  discovered  to  peculiarly  preside  over  the 
above  sensations  ? — The  vdgvs  nerve,  by  its  gastric  branches,  and  the 
sympatbctic  nerve  distributed  to  the  stomach,  has  no  doubt  an  influ- 
ence. We  know  positively  that  when  the  xxigus  has  been  cut,  the 
seusation  is  almost  entirely  obliterated. 

OF    THE   ALIHBNTARY    CANAL. 

W^hat  do  you  understand  by  prehension  and  ingestion  ? — The  con- 
veyance to,  and  the  introduction  of  food  into,  the  mouth,  performed 
through  the  agency  of  the  hand,  together  with  the  lips,  cheeks,  ante- 
rior teeth,  and  tongue.  These  may  be  considered  as  voluntary,  at 
least  in  the  adult,  though  they  may  be  kept  up  by  the  guiding  influ- 
ence of  the  sensations,  when  the  will  is  in  abeyance.  In  the  infant, 
the  act  of  suction  is  kept  up  without  the  agency  of  the  will,  or  even 
vonsciousne^ss,  and  may  be  considered  essentially  a  respiratory  act. 

What  do  you  understand  by  mastication  ?  -*  When  food  is  intro- 
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dnced  in  tbe  month,  nnlesli  previously  in  a  state  to  be  readily  acted 
upoD  by  the  stomach,  it  undergoes  a  trituration,  or  disintegration,  by 
means  of  the  teeth,  assisted  by  the  action  of  the  saliva,  and  fluids  oi 
the  mouth ;  during  this  act  the  mouth  is  closed  anteriorly  and  poste* 
riorly. 

What  is  the  eharacter  and  use  of  the  saliva? — This  fluid,  secreted 
from  the  parotid  (Fig.  183.)  and  sublingual  glands,  and  the  submax-^ 
illary,   differs   in  its   characteristic^.      The 
former,  is    dear  and  limpid,  and   thin   as  Fig.  188. 

water,  and  has  a  small  proportion  of  animal 
matter;  the  latter  is  thick  and  viscid,  like 
syrup,  with  a  larger  proportion  of  solid  matter. 
According  to  Bernard,  the  flow  of  saliva 
during  mastication  takes  place  from  the  paro- 
tid and  sublingual  glands,  and  is  intended  to 
be  mixed  up  with  and  saturate  the  food  — 
while  that  from  the  submaxillary  is  the  great- 
est when  the  food  is  carried  back  in  the 
pharynx,  and  hence  appears  more  adapted  to 
facilitate  deglutition.  The  principal  use  of 
the  saliva,  from  recent  experiments^  appears 
to  be  to  soften  the  food. 

What  do  you  mean  by  deglutition  ? — ^When  the  food  has  been  suffi- 
ciently prepared,  it  is  carried  back  to  the  pharynx,  and  thence  pro- 
pelled down  the  oesophagus  into  the  stomach.  The  first  act  in  this 
process  is  the  carrying  the  food  back,  and  passing  the  anterior  palatine 
arch,  is  effected  by  the  approximation  of  the  tongue  and  palate,  and 
Is  a  voluntary  movement.  In  the  second  stage,  tJlie  tongue  is  carried 
further  back,  the  larynx  drawn  forward  under  its  root,  and  the  epi- 
glottis pressed  down  over  the  rima  glottidis.  The  muscles  of  the 
anterior  palatane  arch  contract  aflcr  the  morsel  has  passed,  and  assist 
its  passage  back ;  these,  with  the  tongue,  cut  off  the  communication 
between  the  fences  and  the  mouth :  the  muscles  of  the  posterior  pala- 
tine aroh  eontraet  at  the  same  time,  in  such  a  manner  as  to  cause  the 
sides  of  the  arch  to  approach  each  other  like  a  pair  of  curtains,  nearly 
closing  the  passage.  From  the  fauces  into  the  posterior  nares,  to  the 
cleft  between  the  approximated  sides,  the  uvula  is  like  a  valve.  The 
combination  of  these  acts  is  automatic,  though  some  may  be  performed 
voluntarily.  In  the  third  stage,  the  progress  of  food  through  the 
<BS(^hagus  is  efllected  by  a  kind  of  peristaltic  contraction  of  the  tube 
itself,  by  means  of  pressure  and  the  action  of  the  oesophageal  branches 
of  the  pneumogastric  nerve,  producing  reflex  action  without  sensation. 
These  movements  of  the  oesophagus  are  involuntary.  In  vomiting, 
the  action  is  inverted,  &o. 

What  process  does  the  food  undergo  after  entering  the  stomach  ?— ^ 
It  enters  in  successive  waves  by  a  peculiar  peristaltic  motion  of  the 
fllomach  acting  through  the  fibres  of  its  muscular  coat,  by  which  its 
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diameter  is  shortened  in  every  direction ;  the  food  is  thoroughly 
mixed  with  the  gastric  juice^  and  separates  the  portions  which  have 
been  sufficiently  acted  upon  from  the  remainder.  When  the  stomach 
is  empty,  it  is  contracted,  and  only  dilates  to  the  actual  quantity  of 
the  food  filling  it  at  the  time.  The  respiratory  muscles  increase  the 
above  action.     (Figs.  134^  135.)     The  contraction  of  the  muscuhir 

Fig.  134. 


fibres  rjxtends  also  to  the  orifices,  especially  to  the  pyloric,  during  the 
commencement  of  digestion. 

What  are  the  characters  of  the  gastric  mucous  membrane  and  juice? 
—This  is  secreted  from  follicles  extensively  diffused  and  making  up 
the  greater  part  of  the  thickness  of  the  gastric  mucous  membrane. 

By  a  perpendicular  sec- 
Fig.  135.  tion  to  its  surface,  we 
find  it  almost  entirely 
composed  of  parallel  tu- 
buli,  closely  applied  to 
each  other,  with  their 
local  extremities  against 
the  submucous  tissue, 
and  their  open  ends  to- 
wards the  stomach  cav- 
ity. In  the  cardiac  ex- 
tremity they  are  gene- 
rally straight  and  simple, 
and  in  the  pyloric  they 
are  longer  and  more 
complicated.  Between  the  tubuli  the  blood-vessels  pass  up  from  the 
submucous  tissue  and  form  a  vascular  network.  On  the  surface  and 
in  the  interspaces  the  orifices  of  the  tubes  arc  seen.    The  gastric  juice 
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Hbv  Beoireiedy  when  pure,  is  dear,  trRnsparent,  and  colourless,  or 
8lightJ|y  ydiow,  with  little  yisoidity  ]  its  specific  gravity  is  not  much 
above  wa^r.  It  has  a  decided  acid  reaction,  which  has  been  attri- 
buted to  hydrooh}oric  acid ;  though  more  recent  experiments  seem  to 
pfDTO  ^t  ktetio  acid  is  the  predominating  one.  Though  acid  is  nc« 
ocsMiy  in  the  chymifying  process,  it  is  not  the  active  agent. 

What  IS  this  active  agent  f  —  Pepsin^  first  discovered  by  Was* 


What  are  its  properties  ?  —  It  is  a  proteine  compound  in  a  state  of 
change,  and  seems  to  act  as  a  ferment  in  the  same  manner  as  diastase 
does  in  the  conversion  of  starch  into  sugar.  It  has  the  power  of 
exciting  change  in  another  substance  without  participating  in  it  itself. 
It  disposes  substances  to  dissolve  in  the  acids  of  the  stomachy  form- 
ing definite  chemical  compounds. 

How  is  pepsin  obtained  ?  —  By  digesting  the  mucous  membrane 
of  the  stomach  in  a  large  quantity  of  water,  at  from  85°  to  95°  F., 
which  separates  other  matters  besides  pepsin ;  but  by  pouring  off  this 
water,  and  continuing  the  digestion  with  fresh  water  in  the  cold,  very 
little  except  pepsin  is  taken  up.  It  is  sparingly  soluble  in  water,  and 
when  its  solution  is  evaporated  to  dryness^  we  have  remaining  a  brown 
grayish  viscid  mass,  with  the  odor  of  glue,  and  looking  like  an  extract. 
When  this  is  dissolved  in  water,  it  is  turbid,  having  a  portion  of  the 
characteristics  of  pepsin,  though  greatly  reduced.  When  strong 
alcohol  is  added  to  a  fresh  solution  of  it,  pepsin  is  precipitated  in  white 
flocks,  which  may  be  collected  on  a  filter,  and  produces  a  gray  compact 
mass  when  dry. 

What  important  facts  have  been  developed  by  experiments  upon 
the  subject  of  gastric  digestion  ?  -—  That  it  is  only  when  some  sub- 
stanoe  exciting  irritation  in  the  stomach,  either  food  or  something 
else,  is  present,  that  this  acid  secretion  is  poured  forth ;  when  empty, 
the  fluid  is  either  neutral  or  alkaline.  The  quantity  of  gastric  juice 
depends  rather  upon  the  requirements  of  the  system  than  upon  the 
quantity  of  food,  and  a  definite  proportion  of  aliment  can  only  be 
digested  in  a  given  quantity  of  fluid.  In  cases  of  inflammatory  action 
in  the  stomach,  accompanied  with  dryness  of  the  mouth,  thirst,  accel- 
erated pulse,  no  gastric  juice  can  be  extracted  by  alimentary  stimulus; 
drinks  are,  however,  immediately  absorbed  or  otherwise  disposed  of; 
over-eating  retards  chymification.  The  secretion  of  the  juice  is  influ- 
enced by  conditions  of  the  nervous  system,  as  evinced  by  the  effect 
of  mental  emotions,  checking  the  process  of  digestion,  and  also  by  the 
division  of  the  pneumop:astric  nerve,  which,  however,  only  proves  that 
these  nerves  have  an  influence  on  the  gastric  secretion  by  the  defi- 
cimcy  in  its  amount  aflber  its  secretion,  ^.  The  action  of  the  gastiio 
juice  is  one  of  ehemical  solution,  and  the  vUdl  attributes  of  the 
jstomiieh  are  only  employed  in  the  preparation  of  the  solvent,  and  in 
performing  those  movements  which  promote  its  action  on  the  food. 

Arc  all  substances  equally  digestible?  —  No;  as  a  general  rule, 
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animal  food,  or  azotized  substances,  are  more  digestible,  and  tbc 
gastric  juice  exerts  no  action  upon  starchy,  saccharine,  or  oleaginous 
substances.  Sugar  is  converted  into  lactic  acid  while  passing  along 
the  intestinal  tube,  and  is  absorbed,  unless  too  much  has  been  taken^ 
and  that  for  a  length  of  time.  When  the  starch  envelopes  aire  rup- 
tured, the  substance  itself  is  converted  into  dextrine  and  grape  sugar. 
This  change  takes  place,  however,  more  largely  in  the  intestine  by  its 
secretions.  This  class  of  substances  is  converted  into  oleaginous 
compounds,  probably  through  the  influence  of  the  bile.  The  oleagi- 
nous class  is  not  much  affected  by  the  stomach,  excepting  in  forming 
a  subdivision  and  solution,  which,  by  admixture  with  the  pancreatic 
fluid,  form  an  emulsion  more  readily  absorbed  by  the  lacteals.  Pro* 
tcinaceous  compounds  are  all  reduced  to  a  state  of  solution^  and  have 
the  properties  of  albumen. 

What  effect  has  temperature  upon  digestion  ?  —  It  is  of  great  im- 
portance. A  heat  of  from  96^  to  100®  is  necessaiy  to  keep  up  the 
solvent  process.  Below  this  temperature  it  is  suspended ;  a  slight 
degree  above  100®,  occasions  decomposition.  Fluids  taken  are  mostly 
absorbed,  and  do  not  pass  the  pylorus. 

What  do  you  understand  by  chyme  ? — The  conversion  of  the  solu- 
ble parts  of  solids  into  a  grayish  semi-fluid  and  homc^neous  substance 
with  a  slightly  acid  taste  and  smell,  which  is  creamy  in  appearance, 
when  the  food  has  been  rich,  and  its  consistence  varies  with  the 
amount  of  fluid  taken. 

Of  what  character  is  this  reduction  of  food?  —  A  chemical  solu- 
tion. 

Does  not  some  gas  exist  in  the  stomach  during  digestion  ?  —  Yes, 
in  small  quantities^  it  consists  of  0""",  H'"*,  carb.  acid**-*",  and  ni- 
trogen^**. 

What  takes  place  in  the  chyme  after  it  has  left  the  stomach?  — 
Thou<j;h  it  coDtains  much  azotized  matter  in  solution,  yet  a  portion 
is  still  held  in  suspension  merely,  and  requires  further  elaboration 
(ipon  entering  the  duodenum.  We  have  it  subjected  to  the  action 
of  the  bile,  pancreatic  fluid,  and  the  secretion  from  the  glandulas  in 
rjie  walls  of  the  intestine,  as  those  of  Bmnner,  which  changes  its  che- 
mical and  sensible  properties.  By  the  admixture  of  the  pancreatic 
fluid  with  bily  or  mtty  substances,  permanent  emulsion  is  formed, 
and  a  chemical  change  has  taken  place  into  glycerine  and  oleic  acid, 
all  of  which  is  more  readily  absorbed  in  the  circulation.  When  bile 
and  pancreatic  fluid  are  mixed,  a  new  fluid  is  formed,  which,  in  addi- 
tion to  their  own  antecedent  properties,  has  the  property  of  digesting 
azotized  substances,  which  may  have  passed  the  stomach. 

What  other  office  does  the  pancreatic  fluid  perform? — The  con- 
version of  starch  into  sugar^  and  promotes  the  digestion  or  absorption 
of  amylaceous  food. 

What  influence  has  the  bile  upon  the  substances  in  the  duode- 
num?—  This  has  not  been  positively  ascertained.     A  portion  passes 
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eff,  paiiic«]tfly  the  oolouring  matter  (wbicb  would  injure  the  blood 
if  retaiaed))  as  exerementioufl  matter.  Its  soapy  portion  appears  to 
rouder  the  fatty  matters  soluble  and  more  easily  absorbed ;  by  prevent- 
ing the  bile  passing  into  the  intestine,  animals  die  from  inanition. 
It  also  appears,  ftom  its  admixture  with  ohyme,  to  check  destructive 
chemical  changes  in  its  composition. 

.  What  then  may  be  stated  finally  as  the  use  of  the  fluids  in  the 
amall  intestine  f  —  By  a  combination  of  all  of  them  we  have  a  more 
universal  solvent  property  than  possessed  by  any  of  them  separately. 
It  completes  the  conversion  of  starch  into  saccharine  matter;  it 
emulsifies  the  ole^inoua  matter;  it  not  only  restores  albuminous 
compounds  to  a  state  of  solution,  which  may  have  been  precipitated 
by  the  addition  of  bile  to  the  gastric  digestion,  but  it  dso  exerts  a 
solvent  influence  upon  albuminous  substances  which  have  not  been 
submitted  to  the  previous  agency  of  the  gastric  fluid. 

As  the  contents  of  the  small  intestine  pass  along,  what  change 
takes  place?  —  They  become  more  consistent,  and  probably  obtain 
their  fiacal  odor  from  being  mixed  with  the  secretion  of  Peycr's 
glands. 

Upon  what  is  the  peristaltic  motion  of  the  bowels  dependent?  — 
Involuntary  muscular  contraction,  excited  by  the  enclosed  matter. 

What  do  wo  understand  by  defecation  ?  —  When  the  contents  of 
the  ItagQ  intestine  are  pushed  on  by  vermicular  motion,  they  accumu- 
late in  the  rectum,  where  they  are  retained  by  the  contraction  of  the 
sphincter^  when  they. are  expelled  by  the  contraction  of  the  muscular 
fibres  of  the  rectum,  excited  by  the  stimulus  of  distension,  and  by 
contraction  of  abdominal  muscles  and^aphragm. 

How  is  the  quantity  of  feculant  matter  determined  ?  —  Partly  by 
the  quantity  and  quality  of  the  food,  and  partly  by  the  quantity  of 
the  secretions  poured  into  the  canal.  If  there  is  in  the  food  a  large 
quantity,  which  the  alimentary  cannot  reduce  and  absorb,  the  feces 
will  be  greater.  Vegetable  food  produces  a  larger  quantity  than  ani- 
mal. In  health,  man  passes  from  five  to  six  ounces.  If  we  assume 
thirty-five  ounces  as  the  average  amount  of  food  taken  in  twenty-four 
hours,  it  may  be  inferred  that  thirty  ounces  are  appropriated  to  tho 
economy.  The  cause  of  the  odor  of  the  feces  is  not  satisfactorily  de- 
termined, but  it  may  be  stated  that  it  is  not  due  to  the  decompontion 
of  the  UiidiyeMUd  residue. 

ABSORPTION    AND    SANGUIFICATION. 

What  do  yoo  understand  by  absorption  ?  —  That  process  by  which 
such  substances  are  taken  up  and  carried  into  the  circulation  as  are 
neoesaafj  to  the  nutrition  and  reparation  of  the  different  tissues  and 
organs  of  the  body. 

What  are  the  two  forms  of  absorption?  —  External,  or  that  of 
cnmpogUion,  which  appropriates  from  without  the  organs  the  mate- 
rials fur  their  construction,  as  in  the  skin  and  mucous  membranes  of 
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Fig.  186. 


tlie  digeBtiye  and  respiratory  apparatns.  Internal,  or  that  of  decom- 
position^  which  takes  place  from  the  materials  composing  the  organs, 
and  from  the  interior  of  closed  sacs. 

What  arc  the  chief  agents  in  external  absorption? — The  veins  and 
the  chyliferous  system.  That  by  the  yeins  is  a  simple  physical  opera- 
don,  depending  upon  the  consistency  and  miscibility  of  the  blood  and 
liquids  to  be  absorbed,  and  the  rapid  movement  of  the  blood  through 
the  vessels.  The  laws  of  endosmose,  before  mentioned,  seem  here  to 
play  an  important  part.  Nutritive  materials,  subjected  to  the  above 
process,  however,  undergo  the  assimilating  pnSsess  which  the  liver 
exerts  before  entering  the  circulation.  Other  substances,  which  rc- 
ouire  the  digestive  process,  pass  through  the  chyliferous  vessels  and 
tnoracic  duct  before  entering  the  circulation. 

By  what  is  absorption  from  the  intestinal  canal  chiefly  effected  ? — 
By  the  lacteals,  which  arise  from  the  intestinal  canal,  below  the  point 
where  the  biliary  and  pancreatic  ducts  open.  Each  lacteal  originates 
in  a  villi,  by  a  closed  extremity,  forming  a  plexus,  by  the  anastomosis 
of  branches  into  which  it  divides,  each  villus  is  supplied  with  a  ca- 
pillaiy  plexus  of  vessels  which  lies  near  its  sur^e.  (Fig.  136).  The 
lacteals  do  not  commence  by  open  oriflccs 
on  the  intestinal  canal.  The  lacteals  pass 
between  the  layers  of  the  mesentery  to- 
wu*d8  its  root,  anastomosing  with  one  an- 
other, and  traverse  grandular  organs,  and 
the  mesenteric  glands  on  the  right  side  of 
the  aorta  to  the  receptaculum  chyli,  or  com- 
mencement of  the  thoracic  duct,  which 
enters  the  vena  cava  where  the  jugular  and 
subclavian  veins  unite. 

What  is  apparently  the  peculiar  office  of 
the  lacteals?  —  They  appear  to  absorb,  more 
particularly,  fatty  substances  in  which  albu- 
minous compounds  are  mixed,  as  only  a 
veiy  small  quantity  of  fibrin  has  been  de^ 
tected  in  the  lacteals,  near  the  intestine. 

Is  it  not  probable,  from  the  experiments 
of  Mattoucci,  that  oily  matters  are  taken  up 
by  the  blood-vessels  by  endosmose  ?  —  Yes. 

What  is  the  name  and  characteristics  of  the  fluid  in  the  lacteals  ? 
— ^Chyle.  The  chyle,  as  drawn  from  the  larger  absorbent  trunks,  near 
their  entrance  into  the  receptaculum  chyli,  differs  from  the  fluid  as 
first  absoibed,  important  changes  having  taken  place  in  its  course 
through  glands,  &c.,  to  assimiUto  it  to  the  blooa.  Albumen  in  the 
lacteaijB,  traversing  the  intestinal  walls,  is  in  a  state  of  solution,  with 
no  power  to  coaguhite.  No  fibrin  being  present,  the  salts  arc  dis- 
solve, and  the  oily  matter  is  in  the  form  of  variable  sized  globules. 
The  milky  colour  of  the  chyle,  according  to  Qulliver,  is  caused  by  a 
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moltitiide  of  minute  particles,  forming  the  molecular  base  of  it.  As 
ftiie  chjle  passes  through  the  absorbents  on  the  intestinal  edge  of  the 
mesentery,  towards  the  mesenteric  glands,  it  gradually  changes; 
fibrine  increases,  and  albumen  and  oil,  diminishes.  In  its  passage 
through  the  mesenteric  glands,  fibrine  increases  still  more,  and  the 
fluid  more  nearly  resembles  the  blood.  The  chyle  from  the  receptacu- 
lum  and  thoracic  duct,  coagulates  quickly.  The  chyle  corpuscles 
are  larger  than  those  of  the  molecular  base,  and  correspond  with  the 
colourless  corpuscles  of  the  blood,  though  in  an  earlier  stage  of  for- 
mation. 

What  is  the  difference  between  chyle  and  lymph  ?~— The  chief 
chemical  difference  consists  in  the  much  smaller  proportion  of  solid 
matter  in  the  lymph,  and  the  almost  entire  absence  of  fat 

3j  what  yessels  is  internal  absorption  ^ected  ? — The  lymphatics. 

GiYC  a  general  description  of  them. — The  lymphatics  of  the  upper 
and  lower  extremities  form  two  sets,  a  deep-seated  and  superfiebl, 
which  anastomose,  and  pass  in  common  to  the  trunk  by  the  groin  and 
axilla,  where  numerous  glands  are  upon  them.  Those  of  the  lower 
extremities,  upon  which  are  numerous  glands,  are  joined  by  others 
from  the  pelvis,  loins,  and  abdominal  walls  and  viscera,  and  open  into 
the  receptaculum  chyli  by  four  or  six  large  trunks.  The  thoracic 
duct  is  joined  by  lymphaUc^  from  the  left  side-walls  of  the  chest,  from 
the  hearty  and  left  lung,  and  empties  itself  into  the  great  vein,  where 
the  lymphatics  of  the  left  upper  extremity  and  left  side  of  the  head 
and  neck  meet  it  The  lymphatics  of  the  right  side  of  the  chest,  of 
the  right  arm,  right  side  of  the  neok  and  head,  run  towards  the 
junction  of  the  right  subclavian  and  juguW  veins,  and  open  into  the 
former  by  a  large,  short  trunk.  They  have  numerous  valves ;  and 
have  never  been  found  to  commence  with  closed  or  open  extremities, 
but  appear  to  form  a  net-work,  from  which  the  trunks  arise. 

What  is  the  aspect  of  the  lymph  ?— It  is  traitoparent,  or  nearly  so, 
and  contains  no  moleciUar  base,  as  seen  in  chyle.  It  contains  corr 
puscles,  corresponding  with  colourless  blood-corpuscles;  they  are 
variable  in  amount,  as  also  are  the  oil  globules.  It  coagulates  a  colour- 
less dot,  being  formed  inclosing  the  greater  part  of  the  corpuscles. 
It  mingles  with  the  chyle  in  the  thoracic  duct. 

To  what  is  the  movement  of  the  chyle .  and  lymph  in  their  vessels 
due  ? — Partly  to  the  vis  d  tergo^  and  partly  to  the  fibrous  coat  with 
which  they  are  supplied.  Both  the  lacteal  and  lymphatie  yessels  are 
supplied  with  valves^  like  the  veinsi  preventing  the  re-flow  of  the 
fluid. 

By  what  means  does  absorption  take  place  from  the  skin  ?--*By  the 
lymphatics,  by  imbibition — there  being  no  seleoUon  in  the  fluids. 

How  are  fluids  taken  up  in  the  pulmonary  mucous  membrane  ?  — 
By  the  veins. 

What  circumstances  influence  absorption  by  the  skin  and  mucons 
mcmbmne  ?  — When  the  epidermis  is  removed,  absorption  takes  place 
21* 
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rapidly;  and  when  the  blood-yeflsek  are  foil  and  distended; abaorptiea 
u  impeded. 

Does  imbibition  explain  all  the  phenomena  of  absorptiim  from  seroos 
cavities  ?  —  No.  The  lymphatics  appear  to  play  a  part.  The  particu^ 
lar  laws  in  r^^ard  to  endcwmose  and  exosmose,  before  mentioned;  are 
applicable  in  this  case. 

What  is  the.  general  deeoription  of  the  glands  placed  on  the  koteal 
and  lymphatic  vessels  7-^They  are  essentiidly  plexuses  of  the  vessd*; 
in  addition,  most  of  them  contain  eorpusdes,  by  which  it  is  probable 
that  the  lymph,  or  chyle,  is  modified,  and  its  development  assisted. 
Each  gland  has  an  investing  capsule,  with  prolongations  dipping  into 
iia  snbetanoe.  Two  or  three  vessels  enter  each  gland,  having  only  an 
internal  coat  and  epithelium,  called  afferent  vessels ;  after  ramifying 
in  the  gland,  these  vessels  unite,  and  form  two  or  more  efferent  ves- 
sels, which,  issuing  from  tbs  gland,  receive  again  their  external  coat, 
and  proceed  to  the  thoracic  duci.  No  lymphatic  or  lacteal  joins  the 
thoracic  duct  without  first  passing  through  either  one  or  more  glands. 
Capillary  blood-vessels  are  distributed  upon  the  walls  of  the  lymph 
vessels. 

NUTBITION    AND    GBOWTH. 

What  is  meant  by  nutrition?*— Those  operations  by  which  alimen- 
tary materials,  prepared  by  the  digestive  process,  introduced  into 
the  system  by  absorption,  and  carried  into  its  most  minute  reoeases 
by  the  blood  in  circulation,  are  converted  into  organised  tissue. 

What  is  the  source  and  formation  of  nutrition  F— The  bloody  which 
affords  matter  both  for  renovation  and  separation. 

Does  not  every  tissue  appropriate  to  its  own  use,  by  a  species  of 
elective  affinity,  such  materials  as  are  necessaiy  for  its  particukr  office  ? 
—Yes. 

How  is  this  effected  ?— By  the  parenchvma  selecting  from  the  ca- 
pillaries, &o.,  those  materials  neeessaiy  to  the  nutritive  process. 

Does  this  selecting  power  only  apply  to  such  substances  as  an» 
necessary  for  healthy  development? — No.  We  sometimes  find  medi- 
cines subjected  to  the  same  process,  as  in  the  case  of  arsenic,  lead,  &o. 

Upon  what  does  the  demand  for  nutrition  arise? — From  the  ten^ 
dency  to  increase,  or  growth. 

Does  the  evolution  of  the  oomiSlete  organism,  from  its  germ,  consist 
in  mere  growth  ? — ^No.  We  must  also  have  development,  or  a  passage 
to  a  higher  condition  of  form  and  structure,  so  that  the  part  in  which 
this  change  takes  phioe  becomes  fitted  for  some  special  function^  and 
advances  to  its  more  perfect  form  of  its  specific  type. 

W^hat  do  you  understand  by  hypertrophy  and  atrophy? — Excess 
of  growth,  according  to  the  normal  plan  of  the  oi^gan  or  tissue^ 
atrophy  is  the  reverse  of  this,  without  degeneration  or  alteration  of 
structure. 

Is  growth  confined  to  the  increase  of  the  whole  body  alone  ? — No , 
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We  flud  irliftn  %n  extraordinary  anMrant  of  iVmeUonal  aoiivity  is  de- 
manded,  that  different  parts  increase,^  aa  in  the  case  of  mnsolcs  which 
»e  more  exercised  than  othere ;  so,  in  regard  to  the  loss  of  a  kidney, 
the  o^er  one  may  perform  doable  duty. 

Does  not  nntrition  make  to  Ibr  the  waste  and  decay  oontinniklly 
taking  place  in  the  body  7  —  Tea. 

Bms  not  nutrition  depend,  not  only  upon  well^elaborated  blood,  but 
also  upon  the  normal  condition  of  the  part,  and  its  right  measure  of 
<<  formatiTe  eapaei^,''  keeping  up  the  likeness  and  place  of  those  which 
at«  effete? — Tea. 

Are  we  certain  of  the  manner  of  the  substitaikm  of  new  tissue  for 
that  which  is  effete?-** No;  but  we  have  reason  to  suppose  that  it 
takes  place ;  as  in  the  first  development  of  each  tissue,  '^'^e  know 
that  there  is  a  replacement  of  the  effete  by  healthy  and  actiye  ele- 
ments ;  as  in  the  reproduction  of  the  epidermic  and  epitheKal  layers. 

Are  we  certain  how  effete  materials,  whidi  have  peribrmed  their  office, 
are  disposed  of?  —  No;  but  in  superficially-Bourished  tissues,  a  loss 
ef  substance  takes  place  by  a  gradual  exuviation  of  dead  particles  in 
mass.  We  are  not  nmiliar  wiw  the  manner  of  the  disposition  of  the 
worn-out  material  of  the  xntenHiialfy-noQnBhed  tissues,  as  in  the 
nervous  and  muscular  tissue. 

Is  the  formative  power  dependent  upon  thi;  nervous  systt^m  ?-<*-No; 
but  it  may  have  soaie  influence  in  the  proper  supply  and  direction. 

During  what  portions  of  life  is  nutrition  the  greatest,  and  what 
influences  lor  good  or  bad  may  affect  it?<^It  is  greatest  in  youth,  and 
least  in  old  age;  it  differs  in  regard  to  different  organs.  Depressing 
emotions,  and  morbid  conditions  of  the  body  impede  it,  while  the 
revene  increase  it. 

THE  BLOOD  AND  CIRCULATION. 

Give  a  description  of  the  blood.  -—  It  is  a  fluid  circnhiting  in  num- 
berless canals ;  among  the  tissues  and  organs  of  the  body ;  colourless, 
containing  red  particles ;  the  oolourless  portion  is  termed  liguor  miii- 
ffwininj  consisting  of  fibrine  and  serum;  and  the  particles  are  the 
blood  and  lymph  corpuscles,  and  cells.  As  it  flows  ^m  an  artery,  it 
is  of  a  bright  scarlet  hue;  and  from  a  vein,  of  a  deep  purple  or  mo- 
dena.  The  temperature  of  the  blood  is  1(K)**  to  105^  P. ;  its  specific 
gmvity  is  at  60^  F.,  on  an  average  1055,  water  being  taken  at  1000. 
In  males  and  robust  persons,  it  is  greater  than  in  females  and  feeble 
ones.  It  has  an  alkaline  reaction,  and  emits  an  halitus  or  odor,  when 
fint  drawn,  peculiar  to  the  animal  fh>m  which  it  is  taken. 

Is  the  precise  quantity  of  the  blood  in  the  body  ascertained  ? — No. 
Harvey  calculated  it  at  one-twentieth  of  the  body.  Haller  at  one- 
fifth.  Prof.  Blake  calculates  that  for  a  body  weighing  144  lbs,  the 
proportion  is  from  16  to  18  lbs.  Todd  k  Bowman  consider  that  we 
have  no  right  to  infer  that  the  quantity  exceeds  30  lbs,  and  this  they 
consider  very  high. 
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When  blood  b  drawn  and  set  aside  for  a  time,  we  have  the  sepimi 
tion  into  clot,  or  crassamentum,  and  seram.  What  is  the  canse  of  this 
phenomena,  or  coagulation  ? — The  crassanientum  is  formed  by  a  union 
of  the  fibrine  and  red  corpuscles ;  the  latter  of  which  are  entangled  ia 
the  meshea  of  the  former;  and  the  aerom  or  liquor  sanguinis  is  mek-ely 
deprived  of  its  fibrine. 

What  is  the  phjFsical  analysis  of  the  blood  ?  -~  The  serum,  a  sti^W- 
coloured  fluid,  sp.  gr.  1025  to  1030,  when  heated  to  165^,  becomes 
nearly  solid ;  proving  that  jt  holds  a  large  amount  of  albumen  in  so- 
lution. It  is  alkaline,  dependent  upon  free  soda,  and  its  carbonate ; 
also,  chloride  of  sodium,  phosphate  of  lime,  and  ms^^e8ia,  and  proba- 
bly lactate  of  soda.  It  also  contains  a  small  amount  of  fatty  matter ; 
it  may,  however,  contain  a  large  quantity  in  certain  forms  of  disease ; 
and  according  to  Brs.  Buchanan  and  Thomson,  it  contains  it  in  so 
large  quantities,  as  to  render  the  serum  milky,  when  the  food  has 
been  of  an  oily  or  amylaeeous  nature.  It  also  may  contain  urea,  when 
the  kidneys  are  at  fault ;  and  sugar,  according  to  Bernard,  when  it 
has  been  taken  largely,  or  when  the  liver  acts  imperfectly.  Fibrine 
has  boen  before  described.  A  pint  of  blood  will  yield  twenty-nine 
parts  of  fibrine.  The  red  corpuscles  are  cells  of  a  flattened  or  dis- 
coidal  form,  and  in  man,  of  a  circular  outline ;  in  the  human  blood, 
the  sides  are  concave  (Fig.  137) ',  according  to  recent  observers^  no 

nucleus    is   found  in  the  fuUy- 

Fig.  187.  formed  disk.     During  circulation, 

the  red  corpuscles  are  frequently 

seen  to  ehange  their  form;   but 

this  is  in  consequence  of  pressure : 

in  passing  through  the  capillaries 

they  sometimes  become  elongated, 

bent,  or  twisted,  to  accommodate 

it  to  the  si2e  of   the  capillary. 

The  diameters  of  the  corpuscles 

bear  no  proportion  to  the  size  of 

the  animal.     In  man,  the  size  is, 

on  an  average,  1.3200th  of  an  inch;  and  thickness,  l-12.400th.    The 

colour  of  the  corpuscles  is  pale,  when  alone;  but  when  three  or  four 

are  superimposed,  they  show  a  red  hue. 

Of  what  do  the  red  corpuscles  mostly  consist?  —  Globuline  and 
liematine.  Globuline  is  nearly  allied  to  albumen,  and  may  be  consi- 
dered intermediate  between  it  and  caseine :  it  is  a  proteine  compound. 
Hcmatine  is  the  colouring  matter  of  the  red  corpuscles ;  in  its  co- 
agulated state,  when  dried,  it  is  a  dark  brown,  slightly  iustrotis, 
mass,  devoid  of  taste  and  small ;  is  not  acted  upon  by  water,  alcohol, 
or  ether ;  acidulated  alcohol  dissolves  it ;  it  is  readily  dissolved  by 
the  caustic  alkalies  and  alkaline  carbonates,  in  water  and  alcohol.  In 
ultimate  composition  it  has  been  found  to  contain  iron,  which,  how* 
over,  docs  not  give  it  its  red  colour.     The  red  corpuscles  contain  a 
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iMiga  pnvpovtioB  of  tbe  gues  of  tlie  blood.  When  the  red  corpuscles 
float  ia  liquor  sanguinis  not  in  modon,  they  have  a  tendency  to  ap- 
prozimate  to  each  other  by  their  flattened  surfaces^  and  to  present 
the  appearance  of  a  pile  of  coin. 

Describe  the  colourless  oorpn8cles.-^Tbeyafe  spherical  bodies,  des» 
titute  of  odour,  their  size  nearly  that  of  the  red  corpuscles ;  under  the 
mioiuscope  Ihey  do  not  vary  much  in  ibe  different  classes  of  Tertebrata. 

TITAIr   PROPERTIES    AND    A0TI0N8    OF   THE   BLOOD. 

How  is  the  life  (^  the  blood  manifested  ?-^By  its  coagulation  and  the 
subsequent  more  perfect  organization  it  may  attain,  when  coagulating 
among  healthy  tissues.  It  is  shown,  however,  in  a  higher  degree  in 
its  development  and  self-maintonance,  its  liability  to  idiopathic  disease 
and  deaths  and  its  purpose  and  relation  to  other  living  parts. 

Upon  what  does  the  regular  and  perfect  performance  of  the  various 
actions  of  the  blood  depend  ?  —  The  admixture  of  its  principal  com- 
poneots  in  due  proportion,  and  its  freedom  from  deleterious  matter. 

What  are  the  two  constituents  of  the  blood  which  have  been  consi* 
dered  vilalf — Fibrine  and  corpuscles;  the  others  can  only  be  consi* 
dcred  as  chemical  compounds. 

In  the  development  of  the  blood,  what  is  geaendly  the  extent  of 
our  researches  ?-^ To  the  corpuscles  and  fibrine. 

What  is  the  first  development  of  the  first  set  of  blood  corpuscles  f 
—  From  the  embryo  cells  of  the  vitelline  membrane  into  nucleated 
red  blood  cells;  the  principal  change  being  the  disappearance  of  gran- 
ules, the  greater  prominence  <^  the  nucleus,  and  the  acquirement  of 
colour.  As  the  embryo  is  developing,  the  lymph  and  chyle  forming, 
and  added  to  the  blood,  their  corpuscles  are  developed  and  supersede  the 
preceding.  New  blood  corpuscles  are  c<mtiaually  developed  from  those 
of  the  lymph  and  chyle ;  new  corpuscles  never  appear  produced  from 
the  genu  of  old  ones.  When  a  corpuscle  passes  its  perfection  it  de- 
generates, and  probably  liquefies.  Every  new  corpuscle  forms  itself 
from  the  materials  of  the  lymph  and  chyle,  and  is  perfected  in  the 
blood,  and  the  blood  is  maintained  by  a  repetition  of  this  process. 

Vrikati  has  been  remarked  in  regard  to  the  fibrine? — Its  develop- 
ment appears  to  proceed  commensurate  with  that  of  the  corpuscles 
ffitm  the  chyle  and  lymph,  and  it  appears  to  bo  perfected  in  the  blood. 

Although  the  two  preceding  components  of  the  blood  are  so  neces- 
sary to  its  formation,  do  they  answer  all  the  requisites  for  the  proper 
formation  of  that  fluid  for  its  several  offices?— .No;  the  process  of 
a^imilation  of  the  new  materials  must  be  perfeot  in  every  particular 
to  its  proper  office. 

How  is  the  assimilation  of  the  blood  probably  effected?  —  By  the 
formative  power  which  it  possesses,  in  common  with  the  solid  tissues, 
assisted  by  the  digestive  and  absorbent  systems,  probably  the  liver  and 
vasculaur  glands;  the  excrete^  organs^  by  which  the  refuse  materials 
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arc  separated ;  and  by  the  balance  in  the  nntritiTe  proceasesibr  mAhr* 
tain  log  the  several  tissues.  Its  formative  power  exists  in  it  as  a  whole. 

What  are  the  purposes  of  the  blood  ?  —  To  provide  materiab  for 
the  appropritate  nutrition  and  maintenance  of  all  parts  of  the  body ; 
to  oonvey  oxygen  for  the  disehai^  of  its  functions,  and  for  combina- 
tion with  their  refuse  mattery  to  bring  from  the  same  parts  those 
refuse  matters,  and  to  convey  them  where  they  may  be  dischai^ed. 

What  is  the  appearance  of  the  white  corpuscles?  —  They  present 
different  aspects^  according  to  the  period  of  development ;  they  are 
firmer  than  the  red,  and  do  not  coalesce ;  in  circulating  they  occupy 
the  outer  border  of  the  current,  while  the  red  are  seen  in  the  centre. 
The  proportion  of  the  white  to  the  red  is  very  small  in  health  —  one 
to  fifty. 

What  are  the  chemical  constituents  of  the  blood  ?  —  Fibiine,  albu* 
men,  red  corpuscles,  water  and  salts^  extractive  matter  and  &t8. — [See 
Bernard  dc  Robin.^ 

What  are  the  peculiar  &tty  matters  in  the  blood  ?  —  They  are  sa- 
ponifiable  &ts  in  the  human  subject,  margarine  and  oleine,  phosphorized 
fat — an  essential  constituent  of  the  corpuscles — oholesterin,  which  is 
constant,  and  serolin,  very  minute  in  quantity.  The  odour  of  the 
blood  probably  depends  on  a  volatile  fatty  acid ;  an  addition  of  sul 
phuric  acid  increases  this  odour. 

What  is  included  under  the  term  extractive  matter?  —  This  is  very 
vague )  it  generally  includes  dther  those  histogenetic  elements  which 
are  underg(Hng  progressive  metamorphoses,  or  non-azotized  alimentaiy 
matter,  or  products  of  the  rotrograde  metamorphosis  of  the  tissues, 
which  are  on  their  way  to  the  excretory  organs. 

What  are  the  principal  inorganic  constituents  in  the  blood  ?  — •  The 
phosphate  and  carbonate  of  soda,  and  phosphate  of  lime.  It  is  pro- 
bable that  the  alkalinity  of  the  blood  depends  upon  both  the  salts 
of  soda  mentioned. 

What  are  the  modifying  influences  in  the  constitution  of  the  blood  ? 
—  Age,  sex;  the  male  bemg  richer  in  solid  contents,  and  especially 
in  corpuscles,  peculiar  temperament  and  constitution,  the  previous 
ingestion  of  food  and  drink,  and  the  diet  habitually  tued;  an 
animal  diet  increasing  the  B(^d  matter  and  corpuscles,  wmle  a  vegeta- 
ble diet  lowers  the  whoia  amount  of  solid  matter,  with  reduction  of 
corpuscles,  but  increase  in  albumen ;  complete  abstinence  from  food, 
or  insufficient  supply,  reduces  the  whole  solid  matter;  loss  of  blood 
has  an  effect  similar  to  abstinenoe;  it  diminishes  the  amount  of  red 
corpuscles,  but  not  of  fibrine. 

What  is  the  difference  between  arterial  and  venous  blood  f  — -Upon 
this  there  is  much  difference  of  opinion,  excepting  as  regards  colour, 
which  is  dark  red  in  the  veins,  and  bright  scariet  in  the  arteries. 
Arterial  is  one  or  two  degrees  higher  in  temperature  than  venous. 
The  solid  materials  in  the  arterial  are  probably  greater  than  in  the  ven- 
'>us  blood.     The  greatest  difference^  however,  according  to  late  ob- 
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serreiRy  is  the  amount  of  free  gases  they  contain ;  oxygen  being  in 
larger  proportion  (by  yolume)  in  arterial  than  in  venons  blood ;  car- 
bonic acid  is  larger  in  venous  blood  (by  yolume)  than  in  arterial ; 
the  amount  of  nitrogen  varies,  their  being  no  constant  difference. 
lUood  drawn  from  any  part  of  the  arterial  system  is  alike ;  not  so  with 
venous  blood,  as  the  blood  from  the  vena  ported,  differs  from  the  blood 
of  tbe  hepatic  vein^  and  both  differ  from  &e  blood  of  the  jugular^  so 
also  the  blood  &am  the  splenic^  renal^  &o. 

I 

THE    HKART    AlTD    CIBCTJLATION 

What  do  you  understand  by  the  circulation  of  the  blood  ?  —  That 
process  by  which  the  blood  is  carried  by  a  special  apparatus  through 
every  portion  of  the  body,  affording  at  the  same  time  materials  for  the 
growth  and  renovation,  together  with  a  supply  of  oxygen  requisite  to 
vital  action  in  the  organism,  and  to  carry  off  the  particles  set  free  by 
the  disintegration  of  the  tissues,  which  axe  to  be  removed  from  the 
body. 

What  constitutes  this  special  apparatus? — The  heart,  arteries, 
veins,  capillaries,  and,  co-ordinately,  the  lungs.  This  is  termed  the 
vaseidar  system. 

By  whom  was  the  circulation  discovered  ?  —  By  William  Harvey, 

Describe  the  heart.— -It  is  a  hollow  muscular  organ,  varying  in 
Buui  and  animals  according  to  the  complexity  of  the  circulation.  In 
man  it  is  situated  in  an  oblique  position,  on  the  left  side  of  the 
thorax,  and  has  four  cavities,  two  auricles  at  the  base,  and  two  ven- 
tricles, going  to  form  the  apex.  An  auricle  and  ventricle  are  on  each 
side  of  the  median  groove.  The  ventricles  are  cone  shaped,  and  the 
auricles  derive  their  name  from  an  appendage  similar  to  a  dog's  ear. 
When  the  ventricles  are  laid  open,  we  find  a  communication  called 
aurirulo-ventriadar  orifice j  by  which  blood  passes  from  the  auricle 
into  the  ventricle,  and  a  funnel-shaped  channel,  infundibulum,  which 
leads  to  the  artery,  whence  the  blood  is  propelled  from  the  ventricle. 
Two  laige  arteries  spring  from  the  base  of  the  heart  in  front — ^the 
aorta  from  the  right  ventricle,  and  the  pulmonary  from  the  left. 

What  are  the  valves  of  the  heart  ?  —  On  the  left  side,  at  the  auri- 
colO'Ventricular  orifice,  we  have  two  triangular  curtains,  called  the 
mitral  valve  and  the  mitral  orifice,  to  which  are  attached  chord»  ten' 
dinexj  which  pass  to  various  points  of  the  wall  of  the  ventricles.  In 
the  right  side,  at  the  auriculo^ventriculaT  orifice^  we  have  a  valve 
ooDsisting  of  three  portions,  each  having  a  pointed  pre-extremity, 
from  which  spring  also  chordm  tendiness,  and  is  called  the  tricuspid 
votive.  At  each  of  the  arterial  orifices  we  have  three  semilunar 
vslves,  to  prevent  regurgitation  of  blood  into  the  ventricles. 

What  is  peculiar  in  regard  to  the  auricles?  —  They  are  thin- 
wallod,  muscular,  irregular  cavities,  divided  by  a  thin  septum,  whic^ 
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in  intra-nteriiie  life,  contain  a  vaa^  orifice  by  which  thej  oommnoi- 
oatod  {foramen  ovale,  or  BotaUC) ;  they  each  oommnnTcate,  as  said 
before,  into  its  proper  ventricle.  They  have  two  distinct  portions-— 
the  sinus  venosus,  and  the  proper  aunele.  The  veins  open  into  the 
sinus  venosus,  and  not  into  the  auricular  appendages.  The  right 
auricle  reoeives  the  superior  and  inferior  vena  cava  and  the  coronary 
vein.  On  kjring  open  the  r^t  auri<^,  we  find  an  interiaoement 
of  fleshy  bundles,  called  munemH  pectinati.  We  also  find  the 
Eustachian  valve  of  intrap-uterine  life,  projecting  between  the  vena 
cava  and  auriculo^-ventricular  orifioe,  which  in  the  foetus  served  to 
direct  the  ascending  blood  through  the  foramen  ovale  into  the  left 
auricle.  A  small  valve  also  exists  at  the  orifice  of  the  coronaiy  vein, 
called  valve  of  Thebesius.  In  the  left  auricle,  the  right  and  left 
pulmonary  veins  empty.  Very  few  musevM  pecttnaH  are  in  the  left 
aoriclc;  its  sur&ce  is  smooth,  and  covered  with  an  opaque  mem« 
brane. 

What  is  the  structure  of  the  valves  of  the  heart  ?— They  are  formed 
by  processes  of  fibrous  tissue,  covered  by  epithelium.  (Fig.  138.) 

What  is  the  meoha- 
Fig.  188.  nism  of  the  valves? — 

They  are  closed  by  the 
hydraulic  pressure  of 
the  blood.  As  the 
blood  presses  against 
the  valves,  they  come 
in  contact,  and  would 
be  thrust  into  the  oiu 
fices,  where  it  not  fbr 
the  chordm  tendinem  in- 
serted into  their  margins  and  the  walls  of  the  ventricles.  When  the 
ventricles  ^sontract,  the  chordte  are  drawn  tense,  and  the  valves  con- 
sequently closed,  preventing  regurgitatioa.  The  semilunar  valves 
are  closed  by  the  pressure  of  the  blood  from  the  artery,  backwards 
towards  the  heart. 

What  is  the  character  of  the  mmcuiar  tissue  of  the  heart  f — The 
"bres  are  of  various  sizes,  resembling  the  striped  fibres  of  the  external 
fnusoles,  and  interlace  in  an  intricate  manner,  adding  greatly  to  the 
power  of  resistance  in  the  organ.  The  muscular  fibres  of  the  auricles 
are  divided  into  a  common  and  proper  set.  At  the  venous  orifices,  a 
series  of  circular  sphincter-like  fibres,  are  visible. 

How  is  the  heart  nourished?  —  By  blood  derived  from  the  aorta; 
from  the  right  and  left  coronary  veins. 

What  are  the  nerves  of  the  heart  ?  —  They  are  derived  from  tiie 
cardiac  branches  of  the  pneumogastric  and  the  sympathetic,  which 
together  form  the  cardiac  plexus ;  the  superficial  plexus  correspond- 
ing to  the  concavity  of  the  arch  of  the  aorta,  and  the  deep-seated 
plexus  l>ehind  the  arch  of  the  aorta.     A  ganglion,  called  yfiHylitm 
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eanftamm  Wrtd>erg{i,  titer  the  diseoverer,  is  gcnerall j  fotind  in  front 
of  the  left  Miriole  and  behind  the  aorta.  Other  nerves  and  ganglise 
have  recently  been  discovered. 

'  By  what  is  the  heart  inclosed? -—By  a  fibrons  bag;  the  fibrous 
pericaar^m  adherent  below  to  the  tendon  of  the  diaphragm,  and 
above  becomes  continuent  with  the  areohr  tissue  which  invests  the 
iaif^  arterial  and  venons  tnmks  connected  with  the  heart.  This  bag 
prevents  displacement  of  the  heart.  Lining  this  fibrons  bag,  we 
liave  a  serons  membrane,  which  is  aho  reflected  over  the  heart. 

What  lines  the  cavity  of  the  heart? — The  endocardinm — a  mem- 
brane oontinuoQS  with  and  resemblisg  the  lining  of  the  arteries  and 
veins,  which  consists  of  a  delicate  epithelinm  placed  upon  a  stratum 
of  fine  wavy  fibres.  The  endocardium  of  the  left  auricle,  and  of  the 
septum,  and  auricular  appendage,  is  denser  than  in  other  parts  of  the 
heart. 

What  is  the  weight  of  the  heart?  —  According  to  Reid,  eleven 
ounces  in  the  male,  and  nine  ounces  in  the  female. 

What  do  you  understand  by  the  action  of  the  heart  ? — ^That  rhyth- 
mical motion  of  t^e  heart,  by  which  the  successive  contractions  and 
dilatations  of  the  muscular  walls  of  the  four  cavities  propel  the  blood. 
The  auricles  contract  simultaneously,  and  so  also  do  the  ventricles, 
and  dilate  simultaneously  also.  The  contractions  of  the  one  pair  of 
cavities  are  alternate  with  the  dilatations  of  the  other. 

What  name  has  been  given  to  designate  contraction  and  dilatation  ? 
— ^The  former  is  termed  systole;  the  latter,  diastole. 

Is  not  this  power  of  contlactility,  or  irritability,  peculiar  to  the  heart 
itself  ?  —  Yes.  This  has  been  proved  by  observations  upon  the  heart, 
when  ite  connexion  with  the  nervous  system  has  been  cut  off;  also  by 
the  fact  of  its  continuing  when  it  is  empty,  and  further  by  its  conti- 
nued action  when  in  vacuo. 

What  influences  have  the  auricles  and  ventricles  in  the  circulation  ? 
-^The  auricles  are  more  properly  reservoirs,  and  have  little  influenco 
ia  propulsion.  The  systole  of  the  ventricles  is  concordant  with  the 
propulsion  of  the  bldod  into  the  arteries,  causing  the  pulse.  The 
diastole  ooinddes  with  the  collapse  of  the  arteries. 

What  prevents  regurgitation  of  blood  from  the  ventricles  into  the 
fturioles,  during  the  contraction  of  the  ventricles  ?  —  The  tricuspid 
valve  on  the  Im  side,  and  the  mitral  valve  on  the  right  side  of  the 
lieart.  The  closure  of  the  tricuspid  vahre  is,  however,  not  always 
complete,  and  then  regurgitation  may  slightly  take  place,  which  may 
be  salutaiy  to  prevent  an  overloading  of  the  vessels  of  the  lungs.  This 
has  been  called  a  safety-valve  action. 

What  prevents  the  blood  from  flowing  back  from  the  aorta  and  pul- 
monary Bxtotjj  during  the  dilatation  of  the  ventricles  ?-^The  semilunar 
valves. 

What  marks  are  there  distinguishing  the  dilatation  of  the  ventri- 
deB? — The  first  succeeds  their  systole  when  the  apex  of  the  heart 
22 
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recedes  from  the  walls  of  the  thorax.  Tbe  second  is  synobronoas 
with  the  auricular  contractioDS,  and  the  heart  is  enlai^d  in  all  direc* 
tions.     Between  these  the  interval  of  repose  takes  place. 

What  is  meant  by  the  heart's  impulse  ?  —  The  thump  given  by  its 
apex  against  the  walls  of  the  chest;  at  this  time  the  dkasU>le  of  the 
heart  taJces  place. 

What  is  now  generally  understood  by  the  sounds  of  the  heart?  — 
By  placing  the  car  over  the  heart,  we  hear  first  a  heavy,  somewhat 
prolonged  sound,  coinciding  with  the  second  stage  of  ventricular  dila- 
t^ition,  the  contraction  of  the  ventricles,  the  pulse  in  the  arteries,  and 
the  impulse  of  the  apex  of  the  heart.  The  second  ia  a  short,  clicking 
sound,  coinciding  with  the  dilatation  of  the  ventricles. 

Are  the  causes  of  the  sounds  of  the  heart  yet  definitely  settled  ?  -— 
No.  The  prevailing  opinion  is  that  the  first  sound  is  produced  by 
the  rush  of  blood  through  the  orifices  of  the  aorta,  and  pulmonary 
artery,  and  auricular  ventricular  opening,  also  the  passage  of  the  blood 
over  the  rough  internal  sur&ce  of  the  ventricles,  the  muscular  con- 
traction of  the  heart,  and  the  impulse  of  the  heart  against  the  thorax. 
The  second  sound  is  produced  by  the  closing  of  the  semilunar  valves 
at  the  orifices  of  the  aorta  and  pulmonary  arteries. 

What  is  tbe  duration  of  the  sounds  of  the  heart  ?  —  The  first  is 
double  that  of  the  second,  and  the  second  equal  to  the  pause.  If  we 
divide  the  whole  period  into  four  parts,  we  have  the  first  two  sounds 
occupying  the  first  part,  the  third  the  second,  and  the  fourth  the  pause. 

Give  a  general  account  of  the  capacity  of  the  heart,  its  force,  and 
different  modifying  causes,  &c.  —  Each  cavity  will  contain  about  two 
fluid  ounces ;  the  right  auricle  and  ventricle  are  most  capacious,  and 
the  left  have  thicker  walls,  particularly  the  left  ventricle,  on  account 
of  the  duty  it  has  to  perform:  The  contractions  of  the  heart  are 
from  seventy  to  seventy-five  in  a  minute ;  at  birth  it  is  much  more 
frequent,  and  diminishes  towards  the  close  of  life.  Age,  sex,  tempera* 
ment,  mental  emotions,  infiuence  it — ^in  the  female  it  is  more  frequent 
than  in  the  male )  after  eating  it  is  increased,  likewise  in  the  morn- 
ing, &c.  The  quantity  of  the  blood  has  been  estimated  rather  too 
low,  as  one-fifth  of  the  weight  of  the  body.  The  force  of  the  blood 
is  calculated  at  about  thirteen  pounds. 

Having  described  the  ftinctions  of  the  heart  in  the  circulation,  now 
describe  the  course  of  the  circulation  in  the  adult.  —  Commencing 
with  the  left  ventricle,  the  blood  is  forced  into  the  aorta,  where  it  is 
distributed  to  all  the  arterial  system,  excepting  the  pulmonary  artery ^ 
passing  through  the  capillaiy  system  to  the  venous  radicles,  into  the 
venous  trunks,  which  empty  into  the  vena  cava  asoendens  from  the  lower 
part  of  the  body,  and  the  vena  cava  descendens  from  the  upper  part 
of  the  body,  both  of  which  emp^  into  the  right  auricle  of  the  heart. 
This  is  termed  the  systemic,  or  Lu^er  circulation  \  the  blood  in  this 
system  does  not  enter  the  lungs.     Aft«r  the  blood  has  passed  from 

^.  venae  cavss  into  the  right  auricle,  it  passes  into  the  right  ventricle. 
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whence  it  is  driven  through  the  pulmonary  arteiy  (which,  it  will  he 
perceived y  oarries  venous  blood,)  to  the  lungs,  and  to  the  pulmonary 
veins,  after  which  it  passes  into  the  lefl  auricle,  through  the  auriculo- 
ventricular  orifice,  into  the  left  ventricle.  This  is  .termed  the  lesser,  or 
pulmonic  circulation,  traversing  only  the  lungs,  and  connecting  the 
right  ventricle  and  left  auricle. 

THE  BLOOD  IN  THE  ARTERIES,  VEINS,   AND  CAPILLARIES. 

Describe  the  arteries.  —  These  vessels,  which  convey  the  blood  from 
the  heart,  are  cylindrical  tubes,  composed  of  three  coats,  an  external 
cellular,  a  middle  muscular  fibrous,  composed  of  muscular  fibres  and 
yellow  fibrous  elastic  tissue,  and  an  internal  serous.  The  external 
coat  is  the  medium  of  connection  with  neighbouring  structures,  and 
affords  a  nidus  for  the  nutrient  blood-vessels  of  the  arterial  walls  (the 
vasa  vasorum).  It  is  the  most  important  tunic  for  the  integrity  of  the 
artery.  The  middle  coat  consists  of  an  internal  portion,  yellowish  in 
colour,  composed  of  longitudinal  fibrous  tissue  disposed  in  two  planes, 
and  an  external  grayish  portion  of  the  middle  coat,  which  is  distin- 
guished by  transverse  fibres,  which  surround  the  artery  at  right 
angles  to  its  long  axis.  The  muscular  fibres  are  mixed  up  with  the  pre- 
ceding unstripcd  muscular  fibres  and  with  oval  nuclei,  with  their  long 
axis  at  right  angles  to  the  arterial  canal.  The  arteries  generally  come 
off  at  an  acute  angle  with  the  continuous  trunk,  excepting  in  some  of 
the  intercostals  and  lumbar,  where  a  right  angle  is  formed  with  the 
aorta. 

What  do  you  remark  in  relation  to  the  anastomosis  of  arteries,  or 
when  different  arterial  trunks  communicate  indirectly  ?  —  This  is  a 
most  important  provision,  by  which  the  circulation  is  kept  up  in 
parts,  when  the  principal  artery  has  been  obliterated.  We  have  three 
principal  forms  of  anastomosis;  1st.  Where  a  union  tak.is  place  of  two 
arteries  from  different  trunks,  to  form  one.  2d.  Where  two  vessels 
from  the  same  or  different  trunks  form,  by  their  union,  an  arch,  from 
the  convexity  of  which  others  come  off,  forming  similar  reunions.  3d. 
Where  two  neighbouring  arteries  communicate  by  a  distinct  vessel 
passing  from  one  to  the  other.  These  various  forms  of  anastomosis 
serve,  either  to  answer  the  purpose  before  mentioned,  or  to  distribute 
the  blood  more  equally  through  different  parts  of  the  body,  and  take  off 
the  impetus  from  a  too  large  volume  of  blood»  and  in  addition  to  thin, 
in  membranous  expansions,  a  large  number  of  smaller  branches  anasto- 
mose, forming  a  continuous  plexus^  from  which  the  ultimate  capilla- 
ries are  given  offl 

What  is  the  course  of  the  pulse  in  the  artery?  —  With  every  con- 
traction of  the  ventricle,  blood  is  forced  against  the  elastic  walls  of 
the  artery,  which  gives  that  sensation  we  call  the  pulse,  which  is 
nearly  synchronous  with  it,  and  a  little  later  tlian  the  beat  of  tho 
lieuit.     There  is  normally  no  pulse  in  the  veins  and  capillaries. 
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In  addition  to  what  bafl  been  referred  to  in  regard  to  the  coats  of 
the  arteries,  what  important  offices  does  the  middle  coat  fulfil  ?  — ^The 
middle  coat,  by  its  eksticity,  preserrcs  an  equal  and  continuous  flow 
of  blood,  which  otherwise,  from  the  heart's  action,  would  be  jerking  or 
interrupted  by  its  contractility,  and  the  flow  towards  particular  organs 
is  regulated ;  this  is  seen  more  clearly  at  a  distance  from  the  hearty 
where  the  action  of  the  heart  is  frdly  felt.  In  addition  to  this,  it 
roguktes  the  diameters  of  the  tubes,  as  the  supply  of  the  blood  is 
more  or  less  required.  Where  permanent  enlargement,  however,  is 
necessary,  we  have  an  increased  nutrition  in  the  walls. 

What  is  meant  by  tonicity  in  arteries?  —  That  inherent  property 
of  slow  contraction,  distinct  frx)m  elasticity,  apparently  dependent 
upon  vital  contractility,  as  seen  in  the  empty  condition  in  the  artery 
after  death. 

Describe  the  venous  system.  —  The  veins  cany  the  blood  back 
from  the  various  tissues  and  organs  to  the  heart.  They  commence  by 
small  radicals  in  the  tissues  and  organs,  and  uniting,  form  larger  ones ; 
and  so  on,  till  they  unite  and  pour  the  blood  into  the  venae  cavas. 
They  are  more  numerous  and  capacious  than  the  arteries.  They  are 
divided  into  superficial  and  deep-seated.  When  distended,  they  are 
cylindrical,  with  knotted  appearances,  caused  by  an  enlargement  jat 
the  valves,  which  prevent  a  reflow  of  blood.  The  coats  of  the  veins 
are  essentially  like  those  of  the  arteries,  though  less  developed ;  the 
elastic  property  being  deficient,  they  easily  collapse.  The  valves  are 
composed  of  the  longitudinal  fibrous  coat  of  the  vein,  covered  by  a 
hiyer  of  epithelium.  They  are  semi-lunar  and  concave  at  their  border, 
disposed  in  pairs,  ih  juxtaposition.  Sometimes  there  are  three  placed 
together.  The  valves  are  more  numerous  in  the  superficial  veins  and 
those  of  the  lower  part  of  the  body.  The  smallest  veins,  and  the  cavse, 
the  pulmonary,  those  of  the  liver  and  the  portal  system,  the  splenic, 
mesenteric,  and  renal  veins,  are  devoid  of  them. 

Upon  what  is  the  circulation  in  the  veins  dependent?  —  Upon  vis 
d  U-rgoj  the  suction  property  of  the  heart,  and  the  rushing  of 
the  blood  towards  the  chest,  to  supply  the  effect  of  the  downward 
pressure  of  the  diaphragm.  This  latter  opinion  is  hypothetical. 
Muscular  contraction  and  movements  have  also  an  important  influ- 
ence. 

What  is  there  peculiar  in  the  pulmonary  circulation  ?  —  Venous 
blood  is  sent  from  the  4ieart  through  the  pulmonary  artery  to  the 
lungs ;  an  example  of  an  arterial  tube  carrying  venous  blood ;  •—  and 
arterial  blood  is  conveyed  to  the  heart  by  venous  tubes. 

What  is  peculiar  in  the  portal  circulation,  and  that  of  the  kidney  f 
— In  both  of  these  the  blood  passes  through  two  subsystems  of  capil- 
laries after  leaving  the  arteries.     In  the  case  of  the  fiver,  the  blood, 
after  leaving  the  intestinal  arteries,  passes  through  the  intestinal  capil- 
-^'08  into  the  intestinal  veins,  to  the  trunk  of  the  vena  portae,  which 
"uits  it  to  the  hepatic  capillaries,  thence  to  the  hepatic  veins, 
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whence  it  reaehefi  tlie  cava,  or  sjBtemic  veins,  by  several  points  of 
eommunication.  A  portion  of  the  circulation,  of  which  the  chief 
vessel  is  formed  like  a  vein,  distributes  its  blood  like  an  artery,  and 
is  called  the  portal  circulation.  In  the  kidney,  the  afferent  arteries  end 
in  malpighian  tufls,  whence  the  blood  is  taken  up  by  the  efierent 
veins,  which,  breaking  up  Hke  arteries  into  another  capillary  plexus 
sui^roonding  the  uriniferous  tubes,  gives  origin  to  the  radicles  of  the 
renal  or  emulgent  veins. 

Is  the  portal  circulation  under  the  influence  of  tlie  heart's  pulsa- 
tion ?  —  No.  This,  together  with  the  visceral  circulation,  generally 
depends  upon  the  pressure  of  tbe  abdominal  walls  and  respiration. 

Describe  the  capillaries.  (Fig.  139.)  —  They  are  the  system  of  ves- 
B^s,  minnte  in  size,  intermediate  between  the 
arteries  and  veins.     They  form  a  net- work  in  Fig.  189. 

each  tissue  or  organ,  and  from  which  each  ,.^-€j[i^"^^ 

organ  or  tissue  derives  nourishment.     Their       rArjC^y^^"^ 
siao  is  in  proportion  to  that  of  the  red  parti-    ^<!^T(iVy^^^ 
cles  of  the  blood,  and  vary  in  diameter  from  ^^^!j£^ji^^^^^^£5-|'i^ 
tAu  ^  -KJiJSJS  o^  »»  inch;  they  are  direct  mi-  ^Jy^St^'^/')^^ 
nut«  communications  between  the  arteries  and     ^^^^S^  Oi^'^T^'C^^^ 
veins.     Membranous  parietes  are  now  gen&-     'C^rfVX^ 
rally  supposed,  from  recent  observations^  to       ^*^^u^1^''J^r%^ 
exist.  y^^^  ^ 

Upon  what  is  the  circulation  in  capillaries  dependent  ?— It  is  main- 
tained by  the  vis  d  tergo  of  the  heart,  regulated  and  modified  partly 
by  the  elasticity  and  contractility  of  the  walls  of  the  capillaries,  but 
ehiofly  by  the  operation  of  a  force  developed  in  those  chemical  and 
physical  changes  which  take  place  between  the  blood  and  the  tissues, 
in  which  the  phenomena  of  nutrition  essentially  consists.  In  this 
case  we  must  have  both  a  normal  condition  of  the  blood  and  the 
tissues. 

What  is  the  physical  principle  announced  by  Dr.  Draper,  of  New 
York,  in  relation  to  the  circulation  of  the  sap  in  plants,  which  accounts 
also  tor  the  changes  of  the  blood  in  the  capillaries  ?  —  T^t  if  two 
Ikfuids  communicate  with  one  another  in  a  capilltiry  tube,  or  in  a 
pofous  or  parenchymatous  structure,  and  have  for  that  tube  or  struc- 
ture different  chemical  affinities,  movement  will  ensue;  that  liquid 
which  has  the  most  eneigetic  affinity  will  move  with  the  greatest  ve- 
locity, and  may  drive  the  other  liquid  entirely  before  it.  (Sec  Todd 
and  Bo?mian,  p.  696.) 

Does  not  the  nervous  power  sometimes  exert  an  influence  over  the 
diameter  of  the  blood-vessels,  as  seen  in  the  functions  of  secretion  and 
natrition  t  —  Yes.  We  also  see  its  influence  in  blushing,  and  in  the 
erectile  tidsues. 

What  do  you  ujiderstand  by  erectile  tissues  ?  —  Examples  of  these 
are  found  in  the  corpora  cavernosa,  and  corpus  spongiosum,  penis,  the 
clitoris  of  the  female,  and  loss  in  degree  in  the  nipple,  when,  under 

::2* 


25S  PHY6I0L0GT. 

ordinary  cireamstanees  the  parts  are  flaccid,  bat  at  other  times  r  .-cciTe 
an  extraordinary  amount  of  blood,  and  become  distended  or  srf^oUen* 
They  appear  to  consist  of  a  plexus  of  veins  inclosed  in  a  fibrons  enve* 
lope,  traversed  by  numerons  contractile  fibres,  by  which  an  obstruction 
is  offered  to  the  reflow  of  blood  by  the  veins :  hence  their  turgesccnce. 
Muller  describes  a  peculiar  arrangement  of  the  arteries  in  the  corpora 
cavernosa  penis;  the  one  affording- nourishment  to  the  oigan,  the 
others  coming  off,  and  going  to  the  venous  cells.  (Fig.  140.)  Erec- 
tion may  be  caused  by  local  irritation,  and  emotions 
Pig.  140.  of  the  mind;  the  nerves  interested  are  the  pudic 
and  the  sympathetic.  The  most  perfect  form  of 
erection  only  requires  the  muscles  to  compress  the 
I  veins. 

What  is  there  peculiar  in  the  cerebral  circulation  f 
— On  account  of  the  functions  of  the  brain  we  have 
an  increased  supply  of  blood  necessary,  which  is 
accomplished  by  the  two  internal  carotids  and  the 
two  vertebrals ;  in  order  that  the  supply  should  be  less  influenced  by 
external  circumstances,  the  arteries  are  tortuous,  and  the  large  anas- 
tomosis of  the  circle  of  Willis  is  provided.  The  transit  of  the  large 
arteries  through  the  carotid  canal  m  the  temporal  bone  prevents  over- 
distension. The  supply  is  also  modified  by  the  distribution  of  the 
arteries  on  the  pia  mater,  whence  we  have  a  free  anastomosis  before 
the  blood-vessels  enter  the  substance  of  the  brain.  The  veins  of  the 
brain  are  so  arranged  as  to  allow  of  scarcely  any  change  of  size ;  they 
are  not  compressible  by  any  change  the  frilness  of  the  arteries  may 
exert.  From  what  has  been  said,  it  was  the  opinion  of  some  that 
the  quantity  of  blood  in  the  brain  must  always  be  the  same ;  this  has 
been  disproved  by  Br.  Burrows. 

RESPIRATION. 

What  do  you  understand  by  respiration  ? — That  function  by  which 
the  blood,  after  performing  its  offices  in  the  economy,  and  being  returned 
by  the  venous  system  to  the  heart,  is  changed  by  passing  through  the 
lungs,  by  contact  with  atmospheric  air,  or  air  dissolved  in  water,  into 
arterial  blood ;  carbonic  acid  gas  being  given  off,  and  oxygen  taken  in 
the  system,  through  the  medium  of  a  membrane  which  allows  the  dif- 
fusion of  gases. 

Whence  is  the  carbon  of  the  blood  derived  ?  —  Prom  the  decay  of 
(he  tissues  common  to  all  organized  bodies,  which  is  favoured  by  all 
that  promotes  their  vital  activity,  and  retarded  by  every  influence  that 
depresses  it.  From  the  change  peculiar  to  nervous  and  muhcular  tis- 
sues, which  is  the  very  condition  of  the  production  of  their  power, 
and  from  the  direct  conversion  of  the  carbon  and  hydrogen  of  the 
f«»od  into  carbonic  acid  and  water,  which  is  peculiar  to  warm-blooded 
^9,  and  varies  with  the  amount  of  heat  to  be  generated. 
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Are  not  all  lesptratoiy  appamtuses  formed  npon  the  same  general 
plaQ?  —  Yes;  being  prolongadoDS  of  membranes  from  the  external 
8urfiEU>e,  they  are  adapted  to  bring  the  blood  in  contact  with  the  sur- 
Toundii^  medium.  In  aquatic  animals  we  have  gillSf  or  tufts,  pro- 
longed externally,  supplied  with  arteries  and  yeins ;  when  the  change 
in  the  blood  takes  place  in  air-breathing  ones,  the  membrane  is  re- 
flected internally^  upon  which  the  capillaries  are  distributed. 

What  is  the  situation  of  the  lung?  in  man  ?  —  They  are  placed  in 
the  thoracic  cavity,  and  receive  air  through  the  nasal  passages  and 
trachea,  and  venous  blood  from  the  right  side  of  the  heart.  They  are 
a  double  organ  with  a  single  tube,  and  the  heart  lying  between  the 
right  and  left  lung,  and  a  single  common  pulmonary  artery  supplying 
venous  blood.  The  lungs  are  adapted  to  the  cavity  in  which  they  are 
lodged,  and  are  invested  with  a  serous  membrane,  which  also  lines  the 
wa&  of  the  thorax,  and  dips  in  between  those  fissures  which  divide 
each  lung— ^ the  right  into  two,  and  the  left  into  three  lobes.  The 
trachea  descends  from  the  ktiynx  in  the  middle  line,  which  divides 
into  the  right  and  left  bronchus ;  the  right  being  shorter  and  wider, 
and  more  horizontal  —  the  leffc>  lai^r,  to  pass  under  the  arch  of  the 
aorta.  At  the  root  of  the  lung,  each  breaks  up  into  more  or  less 
minute  tubes,  which  are  distributed  to  the  more  intricate  structure  of 
the  lungs. 

What  is  the  course  and  distribution  of  a  bronchus  ?—- At  first  it  is 
more  or  less  cartilaginous ;  it  then  loses  its  cartilaginous  structure,  but 
retains  its  circular  form,  without  air-cells  opening  into  it ;  afterwards 
we  find  air-cells  opening  into  it  largely,  and  then  finally  the  air-cells 
are  so  numerous,  and  open  so  frequently,  that  it  loses  its  circular  char- 
acter, and  is  reduced  to  an  irregular  passage,  running  between  the 
cells,  and  reaching  the  surface  of  the  lobule,  ends  by  forming  a  termi- 
nal cell. 

What  is  the  structure  of  the  air  cells,  their  appearance,  and  how  do 
they  communicate  with  the  bronchi?^— The  walls  of  the  air  cells  are 
formed  of  a  thin  and  transparent  membcane,  folded  sharply  at  the  ori- 
fices of  communioation,  and  forming  a  definite  border,  lined  by  an  epi- 
thelial layer,  fibrous  in  struetnre.  The  air«cells  are  small  irregular- 
shaped  cavities,  usually  four  or  five-sided }  those  situated  nearest  to  a 
bronchus  open  into  it,  and  those  next  into  the  previous  air-cells. 
17,790  air  cells  have  been  calculated  as  grouped  around  each  terminal 
bronchus,  and  the  total  number  600,000,000. 

How  is  the  capillary  plexus  disposed  relatively  to  the  air  cells  ? — 
Between  the  two  layers  which  form  the  walls  of  the  two  adjacent  air- 
oella>  so  as  to  expose  one  of  its  sur&ces  to  each,  (Fig.  141,)  by  which 
provision  the  full  influence  of  the  air  upon  it  is  secured.  One  termi- 
nal branch  of  the  pulmonary  artery  supplies  the  plexuses  of  several  cells. 

J)qw  there  anpear  to  be  any  power  of  vital  contractility  in  the  lungs  f 
—  No;  their  eli^tieity,  however,  prevents  their  being  altogether  pa«- 
aive  agents. 
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As  the  luDf^s  fill  the  cayitj  of  the  thorax  when  dihited  by  air^ 
what  is  the  effect  of  a  large  external  opening  into  the  cayitj  of  tha 
...  pleura  ? —  The  lungs  collapse 

from  the  external  air  rushing 
in. 

How  long  does  the  devel- 
opment of  air  cells  continue  ? 

—  According  to  Bourgeny, 
till  thirty  years. 

What  do  you   understand 
by  the  respiratory  moYement  ? 

—  That  movement  by  which 
air  is  taken  into  the  lungs, 
(or  inspired,)  and  afterwards 
expelled,  (or  expired,)  after 
being  changed  hy  the  respira- 
tory process. 

What  are  the  phenomena  in  inspiration  ?  —  The  pleural  cavity  is 
dilated  chiefly  by  the  contraction  of  the  diaphragm,  which,  from  the 
high  arch  (which  it  holds  when  the  lungs  are  passive),  becomes  nearly 
a  plane  —  by  this  pressure  is  exerted  upon  the  abdominal  viscera  so  as 
to  cause  them  to  protrude.  In  ordinary  respiration  the  diaphragm 
acts  almost  alone ;  but  in  more  active  respiration,  the  c&vity  of  the 
chest  is  dilated  laterally,  antero^steriorly,  and  inferiorly,  by  the  ele- 
vation of  the  ribs.  The  number  of  inspirations  in  a  minute  is  gene- 
rally from  fourteen  to  eighteen. 

What  are  the  phenomena  in  Qjxpiration  ?  —  In  tranquil  respiration 
this  appears  to  be  a  mere  reaction  from  the  previous  dilatation,  assisted 
by  the  elasticity  of  the  cartilages  of  the  ribs,  of  the  bronchial  tubes, 
and  the  clastic  tissue  investing  the  lungs,  and  that  of  the  air  oells. 

What  is  the  capacity  of  the  lungs  for  air  ?  —This  varies  in  differ- 
ent individuals.  Mr.  Hutchinson,  who  has  experimented  largely  on 
this  subject,  says  we  must  understand  by  this  term  the  greatest  amount 
of  air  we  can  force  out  of  the  lungs  by  the  greatest  voluntary  expira- 
tion, after  having  first  taken  the  greatest  voluntary  inspiration.  He 
also  says  that  in  health  the  capacity  bears  a  constant  relation  to  the 
height  of  the  person,  and  the  expiratory  force  is  one-third  greater 
than  the  inspiratory. 

Is  the  quantity  of  air  taken  into  the  lungs  by  the  deepest  possible 
inspiration,  a  measure  of  the  quantity  the  lungs  ordinarily  contain  ? — 
No ;  we  have  residual  air,  constantly  remaining  in  the  lungs  while 
tliey  retain  their  natural  structure,  over  which  the  meet  violent  expi- 
ration has  no  control;  supplemental  air,  that  portion  which  remains 
after  a  gentle  ordinary  expiration,  and  can  be  expelled  at  pleasure ; 
breathing  air,  the  ordinary  volume  displaced  by  ordinary  respiration  } 
coiuple mental  air,  that  which  we  can  forcibly  inspire,  over  and  abovo 
that  in  ordinary  inspiration. 
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What  is  the  total  amoqnt  of  air  which  passes  through  the  hmgs  in 
twentj-four  hours  ?  —  This  varies  under  yarious  circumstances.  Mr. 
Coathupe's  estimate  is  866i  cubic  feet. 

What  effect  have  the  nerves  on  respiration  ?  —  The  action  of  respi* 
ration  is  partly  voluntary  and  partly  involuntary.  The  medulla  ob- 
longata is  the  source  of  nervous  influence  in  respiration ;  and  the  spi- 
nal eord,  the  trunk  from  which  the  nerves  arise.  If  the  medulla  ob- 
longata is  destroyed  or  much  impaired,  respiration  ceases  at  once.  If 
the  spinal  cord  is  cut  above  where  the  dorsal  nerves  are  given  off,  the 
motions  of  the  ribs  and  abdominal  muscles  are  paralyzed;  but  the 
other  respiratory  movements  continue.  If  the  spinal  cord  is  cut  above 
the  origin  of  the  phrenic  nerve,  the  diaphragm  is  paralyzed,  while  the 
nerves,  eoming  directly  from  the  medulla  oblongata,  still  continue  their 
office.  The  reflex  system  of  nerves  preside  over  the  action  of  the 
respiratory  muscles.  The  afferent  nerve,  or  principal  exciter,  is  the 
par  vagum  and  sensoiy  branches  of  the  fifth  pair;  the  former  commu- 
liicating  impressions  from  the  lungs,  the  latter  from  the  general  surface. 

What  is  the  composition  of  the  atmosphere  we  breathe  ? — Oxygen, 
nitrogen,  carbonic  acid,  and  watery  vapour. 

What  are  the  effects  upon  the  air  in  its  passage  through  the  lungs  ? 
—  It  is  warmed ;  its  carbonic  acid  is  increased ;  its  oxygen  is  dimi- 
nished;  its  wntery  vapour  is  increased. 

What  is  the  temperature  of  the  expired  air?  —  In  most  climates  it 
is  hotter  than  the  inspired,  varying  from  97^  to  99^^;  it  nearly  ac- 
quires that  of  the  blood  before  being  expelled  from  the  chest. 

What  is  the  quantity  of  carbonic  acid  exhaled,  according  to  numer- 
Ofus  experiments? — This  is  liable  to  many  variations;  the  mean,  how- 
ever, is  160  grains  of  carbon  per  hour  in  a  well-formed  adult  man^  or 
as  an  average  for  24  hours,  8840  grains,  or  8  oz.  Troy. 

What  are  the  chief  causes  of  variation  ? — Temperature  of  surround- 
ing medium.  Carbonic  acid  in  warm-blooded  animals  is  increased  by 
cold,  and  diminished  by  heat.  Age. —  It  increases  in  both  sexes  to 
about  the  20th  year,  is  stationary  to  about  the  45th,  and  diminishes. 
Sex. —  In  all  ages  beyond  8  years  the  exhalation  is  greater  in  males 
than  females.  It  increases  proportionately  about  alike  to  puberty, 
and  in  females  it  remains  stationary  during  menstrual  life ;  after  which 
ii  augments,  and  then  decreases  as  in  men.  If  menstruation  tempo* 
rarily  ceases,  it  is  increased ;  in  pregnancy  it  is  increased.  Develop- 
ment of  the  body.-^In  more  robust  individuals  and  with  greater  mus- 
cular development,  it  is  increased.  State  of  health  or  disease. — This 
is  genenJly  obvions;  in  the  exanthemata  it  is  unusually  great,  in 
typhus  it  is  said  to  be  diminished,  &c.  Muscular  exertion  or  repose. — 
Bodily  exercise  in  moderation  increases  it^  but  if  prolonged  to  fatigue 
it  is  diminished.  Sleep  or  watchfulness. — It  is  less  when  sleeping 
than  when  awake.  State  of  digestive  organs.  —  It  is  increased  by 
eating  and  the  reverse.  Period  of  the  day. — It  is  increased  before  and 
ailer  noon^  and  diminished  before  and  after  midnight. 
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What  becomes  of  the  nitrogen  of  the  aii:?  —  A  innall  portion  only 
la  absorbed,  from  the  difficulty  of  its  passage  through  the  animal 
membranes. 

What  is  the  cause  of  the  change  in  oolonr  of  blood  as  it  passes 
through  the  lungs,  viz. :  from  a  modena  or  dark  crimson  to  blight 
scarlet  arterial?  —  This  is  a  physico-chemical  process ;  the  cause  ia 
still  doubtful ;  Liebig  stating  that  the  iron  in  the  red  corpusdea  is 
the  cause ;  others,  from  a  change  in  form  of  the  corpuscles  them- 
selves, deny  that  the  iron  has  anything  to  do  with  it.  Saline 
matters  have  been  considered  as  a  necessary  ingredient  in  the  bloody 
to  cause  the  oxygen  to  produce  its  usual  effect. 

Is  not  exhalation  and  absorption  continually  taking  place  through 
the  lungs? — Yes;  in  addition  to  the  gases  a  lai^  addition  of  watery 
vapour  to  that  inspired  is  driven  off;  and  taken  from  the  blood,  ranging 
from  16  to  18  ounces  in  24  hours.  The  watery  vapour  contains  car- 
bonic acid  and  animal  matter ;  volatile  matters  are  absorbed  from  the 
air;  and,  according  to  Dr.  Madden,  under  peculiar  circumstances  fluids 
may  also  be. 

What  are  the  effects  of  a  suspension  or  deficiency  of  respiration  ? 
Asphyxia,  or  a  cessation  of  muscular  movement  and  circulation,  with 
an  accumulation  in  the  venous  system.  The  first  effect  is  a  retarded 
movement  in  the  capillaries,  accumulation  in  the  veins,  and  a  deficient 
supply  in  the  arteries.  The  time  necessary  to  produce  these  changes 
differs  in  different  animals,  and  in  different  states  of  the  same.  Warm- 
blooded are  sooner  asphyxiated  than  reptiles  or  inrertebrata.  Many 
persons  may  be  deprived  of  air  from  2  to  3  minutes,  and  live.  The 
effect  upon  the  heart  is  overdistension  on  the  right  side,  and  want  of 
stimulus  on  the  left.  If  asphyxia  has  not  been  too  long,  artificial 
respiration  and  the  introduction  of  oxygen^  will  set  in  motion  the  pul- 
monary circulation. 

Is  not  the  repeated  respiration  of  the  same  air,  though  originally 
pure,  of  great  injury  to  the  constitution  ? — Yes ;  it  becomes  charged 
with  carbonic  acid,  without  oxygen  being  admitted  to  properly  change 
the  blood. 

ANIMAL  HEAT,  &0. 

Is  not  the  production  of  animal  heat  in  warm-blooded  animals,  as 
necessary  for  life  as  the  elimination  of  carbonic  acid  and  the  absorp- 
tion of  oxygen  ? — Yes. 

What  is  the  average  temperature  of  the  human  body  ? — From  98^ 
to  100°. 

Do  we  know  the  source  of  heat  in  the  body  ? — Not  positively ;  that 
it  is  an  organic  function,  we  have  reason  to  believe,  from  the  fact  that 
plant/f  generate  an  amount  of  it,  and  particularly  at  the  germinatiog 
and  flowering  period. 

What  appears  to  be  a  well-established  fact?  —  A  close  and  exact 
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oonfonnHy  between  the  amount  of  oxygen  copsumed  and  carbonio 
acid  given  off,  and  the  degree  of  heat  liberated. 

What  may  be  stated  generally  in  relation  to  the  evolution  of  heat  ? 
— That  every  change  in  the  condition  of  the  organic  compounds  of  the 
body,  where  their  elements  enter  into  new  combinations  with  oxygen, 
must  be  a  source  of  the  development  of  heat. 

Has  not  the  nervous  system  exerted  an  influence  in  the  evolution  of 
heat?— Yes. 

Is  the  power  of  germinating  heat  in  the  human  body  equal  in  de- 
gree at  all  ages  ?  —  No.  The  younger  the  animal,  the  weaker  it  is, 
the  less  is  its  calorifying  power.  A  decrease  in  calorifying  power 
also  takes  place  in  advanced  age. 

What  are  the  means  by  which  the  temperature  of  the  body  is  pre- 
vented from  being  too  high  ?  —  By  the  evaporation  which  takes  place 
from  the  surface  of  the*  body ;  also  by  the  amount  of  watery  fluid 
secreted  by  the  glandulse  of  the  skin,  this  amount  depending  chiefly 
upon  the  temperature  of  the  surrounding  air.  Thus  when  the 
external  heat  is  very  great,  a  large  amount  of  fluid  is  poured  out,  and 
this  evaporating,  cames  off  a  large  quantity  of  free  caloric,  which 
would  otherwise  raise  the  temperature  of  the  body.  If  the  atmos- 
phere is  hot  and  dry,  we  have  exhalation  and  evaporation  freely  going 
on ;  if  hot  and  moist,  we  have  exhalation  without  evaporation. 

Are  there  not  some  rare  instances  where  luminosity  or  light  has 
been  emitted  from  the  body  f  -r*  Yes ;  this  has  been  attributed  to  the 
lifodnction  of  a  phosphorescent  compound. 

Do  not  experiments  seem  to  prove  that  an  electrical  state  exists 
in  the  bodyi  —  Yes;  Matteucci,  Du  Bois  Raymond,  &c.,  have  de- 
voted much  attention  to  this  subject,  and  by  careful  search,  and  the 
most  delicate  instruments,  have  made  some  curious  developments. 

SECRETION  AND  EXCRETION. 

What  do  you  understand  by  these  terms  T  —  By  secretion  we  mean 
that  process  by  which  materials  are  separated  from  the  blood  and  from 
the  organs  in  which  they  are  formed,  either  for  some  ulterior  purpose 
in  the  economy,  or  of  being  discharged  from  the  body  as  excrement. 
In  the  former  case,  both  the  separated  materials  and  the  processes  for 
their  separation,  are  termed  secretions ;  in  the  latter  they  are  termed 
excretions. 

In  what  does  the  essential  character  of  true  secretion  exist?  —  Not 
so  much  in  the  process  itself,  as  by  the  position  where  cells  are  de- 
veloped, and  the  mode  in  which  their  products  are  disposed  of  In 
secretion  we  have  a  constant  production  of  cells  and  their  exuviation, 
which  minister  to  it.  Each  group  of  cells  is  adapted  to  separate  a 
production  of  some  particular  kind,  which  constitutes  its  special  pa- 
bulum. 

What  does  every  secreting  apparatus  possess  as  essential  to  its 
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structnie  ?  —  A  primary  or  busement  membTane,  certain  oells)  ftod 
blood-vessels.  They  may  be  classed  under  two  prinoipal  divisioQ^^' 
membranes  and  glands. 

.  What  are  the  principal  secreting  membranes f— -The  serous  and 
synovial,  mucous  membrane,  and  the  skin. 

What  are  the  characteristics  of  the  secreting  glands?  —  They 
appear  to  be  more  immediately  connected  with  this  office.  Their 
general  plan  of  structure  is  peculiar  in  regard  to  the  arrangement  of 
the  cells  which  line  their  tubes  or  cavities,  as  an  epithelium,  and 
elaborate  as  secreting  cells.  As  these  cells  are  arranged  in  different 
forms,  and  the  manner  in  which  their  contents  are  discharged,  so  we 
arrange  the  several  varieties  of  glands. 

What  are  the  various  forms  of  glands?-— We  have  first  the  most 
simple,  a  single  primary  vesicle,  or  sacculus,  containing  cells  and 
nuclei.  These  constitute  temporary  glands,  or  glands  without  ori- 
fices, as  Fever's  glands.  Second,  the  glands,  with  permanent  ducts, 
which  are  divided  into  the  simple  tubular  glands,  as  in  the  tubular 
follicles  in  mucous  membranes  and  gastric  glands,  sudoriparous  glands  of 
the  skin,  and  the  meibomian  follicles  beneath  the  palpebral  conjunctiva. 
Ap;gregated  glands,'  as  the  mucous  glands  in  the  trachea,  vagina,  and 
minute  salivary  glands,  the  tonsils,  lachrymal,  large  salivary,  Braa- 
nian,  mammary.  Cooper's  and  Buvemey^s,  pancreas  and  prostate. 
Third,  convoluted  tubular,  as  the  kidney  and  testis,  which  consist  of 
tubules  of  membrane,  lined  wiUi  secretijig  cells,  arranged  like  an 
epithelium,  &c.  These  all  agree  in  presenting  a  large  extent  of  se- 
creting surface  within  a  small,  comparatively  solid  space. 

What  is  a  general  kw  in  regard  to  secretion  ? — Other  things  being 
equal,  the  greater  the  vascularity  of  a  secreting  organ,  and  the  larger 
the  supply  of  blood  traversing  its  vessels  in  a  given  time,  the  larger 
the  amount  of  secretion.  This  however  does  not  determine  the 
quality  of  the  secretion. 

What  circumstances  infiuence  the  quality  and  quantity  of  the  se- 
cretions ?  —  The  quality  of  the  blood,  the  quanti^  of  blood,  and  the 
nervous  infiuence.  We  have  treated  of  the  skin  in  detail  before ;  we 
now  only  return  to  the  excretion. 

^Of  what  does  the  excretion  from  the  skin  consist? — ^That  from  the 
sebaceous  glands,  and  hair  follicles,  and  the  perspiration,  eliminated 
by  the  sudoriparous  glands. 

Describe  these  two.  —  The  former  consists  of  cast-off  epithelium 
cells,  with  nuclei  and  granules,  together  with  an  oily  matter  and 
stearine,  and  in  certain  parts  it  is  mixed  with  a  peculiar  odorous 
principle.  The  latter  is  usmilly  formed  so  gradually,  that  the  watery 
portions  escape  as  soon  as  it  reaches  the  surface,  and  is  called  insen- 
sible perspiration.  The  sweat  glands  are  computed  by  £.  Wilson  at 
7,000,000,  and  the  conjoined  length  of  the  inhea  at  28  miles.  When 
the  sweat  is  not  evaporated  as  fast  as  secreted,  it  forms  what  is  termed 
sensible  perspiration.     The  perspiration  has  an  acid  reaction,  and 
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09Btaitw  8oue  salts,  principallj  chknides  and  animal  matter.  This 
aeorelioii  is  deparatory,  and  yicarious  with  that  of  the  kidney. 

What  is  the  probable  amount  of  fluid  and  solid  matter  lost  from  the 
•kin  and  pulmonary  surface  ?  — 18  grains  per  minute :  of  these,  11 
pass  by  the  skin,  the  balance  by  the  longs.  The  solid  matter  thrown 
off  fh>m  the  skin  is  about  100  grains  in  24  hours. 

Does  not  the  state  of  the  temperature,  and  the  yascular  and  ner- 
vous system  hare  an  influence  oifer  the  amount  of  fluid  thrown  oS? — 
Yes. 

PANCREAS^    AND    ITS    SECRETION. 

Where  is  the  pancreas  situated,  and  what  is  there  peculiar  in  its 
secretion  ?  —  The  pancreas  is  situated  within  the  curve  formed  by  the 
duodenum,  and  opens  into  the  intestine  either  by  a  small  opening 
through  a  duct,  common  to  it  and  the  liyer,  or  by  one  appropriate  to 
itself.  Its  secretion,  when  pure,  is  colourless,  limpid,  viscid  and 
gluey,  has  no  characteristic  odour;  slightly  saltish  in  taste,  resem- 
bling the  serum  of  the  blood.  According  to  Bernard,  it  has  an  alka- 
line, and  never  either  an  acid  or  neutral  reaction.  It  coagulates  by 
heat  and  the  mineral  acids,  but  not  by  dilute  acetic,  lactic  and  hydro- 
obloric.  The  constituent  of  the  part  which  is  coagulable  by  heat, 
though  apparently  identical  with  albumen,  is  not  so.  At  a  hi^h 
temperature,  pancreatic  juice  is  decomposed;  at  a  low  one,  it  may  be 
prcnerved  many  days.  Its  principal  office  is  the  digestion  of  £itty 
matters,  and  secondarily,  to  convert  starch  into  sugar. 

THE    LITER    AND    ITS    SECRETION. 

Describe  the  liver. — It  is  the  largest  and  most  constant  gland  in 
the  animal  economy.  It  is  composed  of  small  granular  bodies,  the  sixe 
of  a  millet-seed,  termed  lobules, 

or  ojcini.     When  divided  Ion-  Fig.  142. 

gitudinaUy,  they  present  a  some- 
what foliated  appearance  (Fig. 
142),  arising  from  the  distribu- 
tion of  the  hepatic  vein,  which, 
passing  into  the  centre  of  each 
division,  is  termed  intralobular 
vein.  The  exterior  of  each 
lobule  is  compressed  by  a  pro- 
eeiiB of  the  *'  ci^Mule  of  Glisson." 
The  Btmoture  of  each  lobule  is  an  epitome  of  the  whole  organ.  When 
the  lobules  are  transversely  divided,  they  present  pentagonal  or  hexa- 
gonal shapes,  with  rounded  corners  or  angles,  in  which  lie  branches 
of  the  vena  portee,  hepatic  artery,  and  duct ;  and  from  these  are  de- 
rired  the  plexuses  which  compose  the  lobules.  These  lobules  are 
•onnocted  by  areohtf  tissue  and  anastomosis  of  blood-vessels.  The 
23 
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vena  port»,  formed  by  the  convergence  of  the  veins  which  return  the 
blood  from  the  chylopoietic  viscera,  probably  also  receives  the  blood 
which  is  conveyed  to  the  liver  for  its  nutrition  by  the  hepatic  artery. 
Afler  dividing  and  subdividing,  it  at  last  forms  a  plexus  of  vessels  which 
lie  in  the  interlobular  spaces,  and  are  called  interlobular  veins,  whloh^ 
after  ramifying  in  the  capsules  of  the  lobules,  then  enter  their  sub- 
stance, an(jL  are  called  luhular  velnSf  and  the  plexus  formed  by  their 
convergence  from  the  circumference  of  each  lobule  towards  its  centre^ 

is  termed  lobular  venous  plexus. 
^«-  ^^3-  (Fig.  143.)     In  the  islets  of 

this  plexus  the  ramifications  of 
the  hepatic  duct  are  distributed 
What  is  the  distribudon  of 
the  hepatic  artery  ?  —  It  send? 
branches  to  every  part  of  the 
liver,  supplying  the  walls  of  the 
portal  and  hepatic  veins,  the 
hepatic  duct,  and  Glisson's  cap- 
sule. The  branches  are  prin- 
cipally distributed,  however,  to 
the  lobuleS|  through  the  inter- 
lobular spaces;  aft-er  ramifying 
upon  the  interlobular  ducts  and 
capsular  surface  of  the  lobules, 
they  penetrate  them.  The  ca- 
pillaries of  the  artery  either 
enter  the  portal  plexus  or  hepatic  vein — ^which  of  the  two  is  a  matter 
of  doubt. 

What  is  the  distribution,  &c.,  of  the  hepatic  veins  ?  —  The  branches 
occupy  the  interior  of  the  lobules,  and  are  termed  intralobular.  By 
making  a  section  transversely  of  a  lobule,  the  centre  vessel  is  seen  formed 
by  a  convergence  of  smaller  veins  arising  from  processes  on  the  sur- 
face of  the  lobule.  In  the  superficial  lobules  the  intralobular  veins 
commence  from  their  surface.  The  intralobular  veins  terminate  iu 
the  larger  trunks  collecting  their  venous  blood,  and  are  called  aub- 
lobular  veins.  The  main  trunk  of  the  hepatic  vein  terminates  in  the 
ascending  vena  cava. 

Describe  the  hepatic  ducts.—-  They  also  form  interlobular  plexuses 
like  that  of  the  portal  vein,  though  the  anastomosis  is  less  markf^l, 
and  do  not  send  branches  interiorly.  How  they  terminate,  and  whai 
relation  they  bear  to  the  hepatic  cells,  is  a  matter  of  doubt. 

Describe  the  biliary  or  hepatic  cells.  —  They  are  the  real  secreting 
agents  of  the  liver,  and  are  of  a  flattened  spheroidal  form,  from  1-1605 
to  l~2000th  of  an  inch  in  diameter.  Each  contains  a  distinct  nu- 
cleus, and  the  cavity  of  each  cell  is  occupied  by  a  yellow  amorphous 
biliary  substance  with  one  or  two  large  adipose  globules,  or  a  uumbei 
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of  smaller  ones.  They  may  be  obtained  by  scraping  a  piece  of  fK^sli 
Kver. 

Is  the  secTetion  of  bile  constant,  and  wbat  becomes  of  it? — Yes, 
though  it  yaries  in  quantity.  It  is  either  poured  directly  into  the 
bowels  or  regurgitates  into  the  gall-bladder,  where  it  becomes  more 
inspissated,  and  mixed  with  the  mucus  of  the  coats  of  the  gall-bladder. 

What  are  the  physical  and  chemical  properties  and  compositions  of 
Wle?' — It  is  a  thick,  ropy  fluid,  greenish  yellow  colour,  and  bitter 
taste,  and  nauseous  smell,  mixing  with  water,  also  with  &t  and  oil. 
It  contains  from  9  to  12  per  cent,  of  solid  matter,  sp.  gr.  1020  to 
1030.  It  contains  cholesterine  or  bile  &t,  consisting  chiefly  of  carbon 
and  hydrogen,  bilie  acid,  described  by  some  chemists  as  choleio  acid, 
bilitt,  picromel,  &o. ;  a  compound  of  soda  with  what  is  now  considered 
a  fhUj  aoid  and  biliverdin,  a  substance  analogous  to  the  chlorophyle 
of  plants,  besides  chloride  of  sodium  and  extractive  phosphate  and 
valphate  of  soda  and  lime. 

What  are  the  uses  of  the  bile  ?  —  A  portion  passes  off  by  the  bowels, 
including  the  colouring  matter,  which  is  no  doubt  excrementitious. 
Its  soapy  portion  combines  with  fatty  substances,  and  renders  them 
soluble,  and  more  readily  absorbed  by  the  lacteals.  From  the  experi- 
ments of  Bernard,  we  learn  that  the  secretion  of  bile  is  not  the  onl^ 
use  of  the  liyer,  but  that  the  sugar  found  in  the  blood  of  the  hepatic 
▼ein,  and  in  the  substance  of  the  liver  itself,  may  be  generated  at  the 
expense  of  the  proteinaceous  compounds  by  this  organ ;  and  so  also 
of  liver-&t,  the  production  of  which  is  vicarious  with  that  of  sugar. 

What  are  the  sources  of  the  bile? — The  disintegration  of  fibri- 
nous and  nervous  tissues,  when  the  food  is  only  sufficient  to  supply 
the  waste  of  the  system,  the  liver  removing  such  products  as  are  rich 
in  carbon  and  hydrogen,  &o.  The  blood  from  which  the  bile  is  se- 
creted some  suppose  is  that  from  the  hepatic  artery,  others  the  vena 
portae.  Those  who  deny  that  it  is  secreted  from  the  hepatic  artery, 
assign  its  duty  as  a  mere  nutrient  vessel  to  the  liver.  Those  who 
deny  that  the  vena  portsB  affords  the  blood,  assigns  its  duty  as  a 
mixer  of  the  blood  with  substances  absorbed  from  the  stomach,  intes- 
tines^ ftc. 

THE    KIDNEY,   AND    SECRETION    OF    URINE. 

Deseribe  the  kidney.*-^ This  organ  is  of  the  utmost  importance  in 
the  economy,  separating,  as  it  does,  the  refuse  nitrogen,  phosphorous, 
sulphur,  lime,  and  magnesia,  from  the  blood,  as  the  liver  does  the  re- 
fuse carbon.  It  is  a  tubular  gland ;  it  is  divided  into  a  cuticular  and 
mednliaiy  part ;  in  the  former  the  convoluted  tubes  exist,  in  the  latter 
the  steiight.  The  cuticuUir  portion  is  the  more  vascular,  and  in  it  small 
dark  points,  called  corpora  malpighiana,  are  seen,  formed  by  convolutions 
of  minute  blood-vessels,  into  which  a  twig  of  the  renal  artery  enters, 
and  from  which  the  blood  flows  by  a  small  venous  twig.  This  cuticular 
portion  is  most  probably  the  true  secreting  portion,  and  the  medullary 
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Fig.  144. 


contains  the  tubes  by  which  the  secretion  is  probably  taken  off.  The 
malpighian  bodies  are  inclosed  in  an  expansion  of  the  tubnli  uriniferi, 
here^  and  from  the  arterial  blood  the  watery  part  of  the  urine  is  soaked 
out  through  the  walls  of  the  blood-vessels  and  tubes  of  the  malpighian 
bodies.  (Fig.  144.)  In  addition  to  this,  the  venous  twig,  after  leav- 
ing the  malpighian  bodies,  again  assumes  a  capillary  arrangement,  and 
at  another  part  interlaces  wiUi  the  tubuli  uriniferi;  here,  and  from  this 
venous  blood,  by  means  of  cells  developed  in  the  walls  of  the  tube^ 
solid  matters  are  separated  in  the  urine. 

What  happy  provision  is  effected  by  the  ar- 
rang^nent  of  the  malpighian  bodies? — They 
get  rid  of  the  superfluous  water  of  the  urine, 
and  the  kidney  acts  consequently  as  a  regula- 
ting valve  to  the  system,  in  r^ard  to  the  proper 
amount  of  water  in  the  body,  which  would  be 
only  partially  effected  if  we  solely  depended  upon 
the  stun  and  lungs — ^thev  being  so  easily  affected 
by  temperature  and  moisture. 

Upon  what  does  the  elimination  of  solid 
matter  depend  ? — Upon  the  waste  in  the  sys- 
tem, and  the  quantity  of  surplus  azotized  ali- 
ment, which  has  to  be  discharged  through  this 
channel. 

What  is  the  effect  of  the  retention  of  the 
components  of  the  urinary  secretion  in  the 
blood? — ^Ursemia  takes  place,  and  symptoms  analogous  to  narcotio 
poisoning,  formerly  supposed  to  be  dependent  upon  urea  in  the  blood, 
but  now,  according  to  Frerichs,  to  the  presence  of  carbonate  of  am- 
monia, formed  from  the  urea  by  the  presence  of  a  ferment. 

What  is  the  quantity  of  urine  voided  in  twenty-four  hours,  its  spe- 
cific gravity,  &c.  ? — ^This  varies  with  the  amount  of  fluid  ingested,  and 
the  state  of  the  external  temperature,  being  greater  in  winter  than  in 
summer.  Prout  estimates  the  quantity  at  30  oz.  in  summer  and  40 
oz.  in  winter,  where  no  more  drink  is  taken  than  the  simple  wants  of 
nature  require.  Its  specific  gravify  averages  1020  the  whole  year 
round  in  a  healthy  person. 

What  is  the  amount  of  solid  matter  in  1000  parts  of  urine?  — 
From  20  to  70 ;  the  third  of  the  solid  matter  is  formed  of  alkaline 
and  earthy  salts,  the  remainder  of  organic  compounds. 

What  is  the  appearance,  odour,  and  reaction  of  fresh  healthy  urine  ? 
— Transparent,  amber-yellow-coloured,  exhales  a  peculiar  odour,  with 
a  bitterish  saline  taste,  and  has  an  acid  reaction. 

What  is  the  most  important  of  the  organic  constituents  of  the  urine  ? 
—  Urea.  This  exists  preformed  in  the  blood.  It  is  a  transparent 
crystalline  substance,  soluble  in  water,  and  combines  with  acids  with- 
out neutralizing  them.  Chemically,  it  is  identical  with  cyanate  of 
ammonia.     It  is  largely  excreted  by  children,  and  small  in  proportion 
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to  their  bi&Ik  by  old  men.  The  amoant  of  urea  exoreted  depends 
upon  the  degree  of  mnscohur  exertion,  and  the  amonnt  of  azotized 
matter  taken  in.     Its  average  amount  is  about  30  parts  in  1000. 

What  are  oiher  ingredients  in  the  urine  f  -—  Urio  or  lithic  aeid,  a 
cijstallizable,  nearly  insoluble  salt  in  water,  inodourous,  &o.  Formerly, 
chemists  made  a  distinetbn  between  the  two,  but  more  recently  they 
describe  them  as  the  same.  The  formation  of  it  in  the  system 
is  &¥Ouied  by  a  highly-aiotiaed  diet  and  inaotive  life.  It  is 
often  deposited  in  the  joinis  in  chalky  concretions ;  urates  are  gene- 
rally red.  It  also  contains  saline  matter,  as  the  muriates,  sulphates, 
and  phosphates,  &c.  The  quantity  of  the  salts  in  the  urine  varies ; 
men  have  a  larger  proportion  than  women..  In  addition,  we  detect 
extractive  matters  in  the  urine,  and  accidentally-mixed  substances, 
depending  upon  food,  drink,  and  medicine. 

TA80ULAB    OB    DTTCTIiESS    QLANDS. 

What  are  the  glands  generally  termed  vascular,  or  ductless  ? — The 
spleen,  thymuSi  wyroid,  and  supra  renal  bodies. 

What  is  the  composition  of  thd  spleen  ? .~  It  consists  at  a  fibrous 
coat,  composed  of  white  and  yellow  fibrous  tissue ;  of  a  trabicular 
tissue,  consisting  of  fibrotis  bands  and  threads,  which  form  a  net-work 
internally,  in  which  interstices  we  have  qdenie  corpuscles  and  paren- 
chyma. The  ^enio  arteries  do  not  anastomose,  but  ramify,  like  the 
branches  of  a  tree,  with  the  splenic  coxpufldes  attached  to  them  like 
fruit;  beyond  these  they  divide  into  a  tufb  of  arteries,  more  minute, 
and  these  again  into  true  capillaries.  The  veins  ramify  like  the  arte- 
iie&  and  have  no  valves.  The  lymphatics  are  few  and  inconsiderable, 
and  the  nerves  are  apparently  large,  but  in  &et  the  nerve  Jibres  are 
very  small 

What  is  the  use  of  the  spleen,  &e.  7-^  The  spleen  acts  as  a  diverti- 
culum to  the  portal  circulation ;  the  thyixnd  to  the  brain ;  the  thymus 
ta  the  lungs  in  the  ii»txm,  and  the  supra  renal  corpuscles  to  the  kid- 

Ih^Sy&O. 

FUNdlONS  OP  THE  NERVOUS  SYSTEM. 

What  is  meant  by  animal  functioi»,  and  how  are  they  divided  ?  - 
Thoee  which  render  the  animal  conscious  ai  external  impressions,  and 
which  are  dependent  upon  the  nervous  system,  by  whicn  the  animal 
is  capable  of  executing  spontaneous  movement.    They  are  divided 
into  sensation,  muscular  motion,  and  mental  manifestation. 

What  does  the  nervous  system  of  man  consist  of? — An  aggregation 
of  separate  ganglionic  centres,  more  or  leas  connected  together  by 
commissural  fibres. 

What  is  the  simplest  form  of  a  nervous  system  ?  —  A  single  gang- 
lionic centre,  with  afierent  and  motor  nerves,  whose  offices  are  essen* 
tially  iiiternuQcial,  connecting  the  central  organs  with  other  parts  by 
23* 


270  pnYSiai.oeY. 

means  of  tbc  nerve  tarunks.  These  nerve  trunks  are  distribaied  to 
the  sensory  surfaces  or  organs^  aud  to  the  muscles  or  motor  organs. 
The  first  are  termed  sensory  or  afferent,  conveying  impressions  from 
the  periphery  to  the  centre ;  the  latter  from  Uie  oentre  to  ihe  peii- 
phery,  and  are  called  efferent  or  motory. 

Upon  what  does  the  functional  aotivity  of  the  nerrona  system  de- 
pend ?  —  Upon  a  due  supply  of  oxygenated  arterial  blood,  and  also  « 
combination  of  its  oxygen  with  the  elements  of  nervous  structure. 

What  are  the  fundamental  parts  of  the  nervous  system  of  man 7«^ 
The  cranio-spinal  azis^  consisting  of  the  spinal  ooid,  medulla  oblon- 
gata, sensory  ganglia,  and  sympathetic.  The  entire  oranio^pmal 
axis  is  divided  into  cranial  and  spinal  portions,  where  the  oord  passes 
through  the  foramen  magnum  ocoipitis }  this,  however,  is  an  artificial 
division. 

What  do  you  understand  by  the  spinal  oord? — That  part  whieh 
extends  from  the  margin  of  the  foramen  magnum  ocoipitis  to  the  first 
or  second  lumbar  vertebra,  and  is  extended  at  the  Jilum  terminals  to 
the  extremity  of  the  spinal  canal. 

How  is  it  divided  ?  —  By  the  anterior  and  posterior  median  fissure 
dividing  into  two  lateral  v^ves.  We  have  also  two  fnnrowft  on  eadi 
side. 

How  is  the  gray  matter  of  the  spinal  cord  exposed  ?  —  By  making 
transverse  sectioos  of  the  cord  in  various  parts. 

Is  the  spinal  cord  uniform  in  its  dimensions?  —  No.  It  presents 
enlargements  by  an  inoreitfie  in  gray  and  white  substance  at  the 
origins  of  the  large  nerves  forming  the  brachial  and  crural  plexus. 

Under  what  aspects  is  it  to  be  ocmsidered? — As  an  independent 
centre  of  nervous  power,  on  which  excitor  impressions  operate  to  pro- 
duce reflex  movements ;  and  as  the  channel  of  communication  between 
the  roots  of  the  spinal  nerves  and  the  encephalic  centres,  whereby 
sensory  impressions  are  transmitted  upwards  to  the  sensorium,  and 
motor  influences  generated  in  the  brain  are  transmitted  downwards  to 
the  afferent  nerves. 

How  does  each  spinal  nerve  connect  with  the  cord  ?*--By  two  iDots : 
the  anterior,  near  the  anterior  furrow,  and  the  posterior,  near  the  pos- 
terior furrow. 

What  are  the  functions  of  those  two  roots  ? — The  posterior,  upon 
which  a  ganglion  is  situated,  and  which  is  the  sensory  and  excitory 
root,  is  the  afferent  root;  part  of  its  fibres  running  to  ihe  brain  con- 
voy impressions  to  it,  and  part  terminate  in  the  gray  matter  of 
the  cord,  conveying  impressions  to  it.  The  anterior,  or  afferent,  or 
motor  root : — ^part  of  its  fibres  come  from  the  brain,  conveying  voluntary 
motion,  and  part  have  their  origin  in  the  gray  matter  of  tiie  ocml,  and 
convey  excited  motion  from  it.  Those  fibres  of  both  roots  which  ore 
unconnected  with  the  brain,  are  the  system  to  which  reflex  actions 
%re  due,  and  which  oonstitute  a  distinct  nervous  circle  with  the  gray 
•*  otter  of  the  cord.     Part  of  the  afferent  or  excitor  fibres,  afror  tra- 
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Tersing  tlie  gray  substafice,  pass  oat' of  lihe  same  side  as  the  afferent 
or  motor  nerves,  whilst  another  portion  crosses  to  the  opposite  side 
and  forms  part  of  its  efferent  trunks.  Each  spinal  nerve  contains 
fouT  sets  of  fibres. 

What  are  contained  in  the  posterior  or  afferent  root?  —  A  sensory 
bundle,  and  a  set  of  exoitor  fibres,  terminating  in  the  true  spinal  cord 
or  ganglion. 

Wh^  are  contained  in  the  anterior  or  efferent  root  ? — ^A  bundle  of 
motor  fibres,  oonveying  impressions  from  the  brain,  and  a  motor  set, 
arising  from  the  true  spinal  marrow,  &nd  conveying  motor  influences 
reflected  fVom  it  to  the  muscles* 

What  is  the  influence  of  the  gray  matter  in  the  spinal  cord  ?  —  It 
has  an  inherent  motory  power,  which  is  communicated  to  its  nerves 
independently  of  the  brain,  which  motions  are  automatic,  proceeding 
directly  from  the  spinal  cord,  in  consequence  of  an  excitement  efiected 
through  the  fibres  of  the  spinal  nerves,  which  terminate  in  the  gray 
matter ;  these  motions  are  reflex. 

In  reflex  action  is  sensation  necessaiy  ? — l^o';  all  that  is  required 
IS  an  afferent  fibre,  capable  of  receiving  the  impression  and  conveying 
It  to  a  ganglionic  centre,  into  which  the  afferent  fibre  passes ;  and  an 
afferent  fibre  to  convey  the  motor  impulse  from  this  centre  to  tho 
muscle  to  be  influenced. 

Is  there  much  evidence  of  reflex  action  in  the  human  limbs  during 
health?— No. 

Are  the  functions  of  the  columns  of  the  oord  determined?  —  No; 
various  opinions  exist;  for  which  we  must  refer  to  Carpenter,  Todd 
&  Bowman,  Valentin,  and  others. 

FUNCTIONS  OF  THE  MEDULLA  OBLONGATA. 

What  is  the  medulla  oblongata? — The  cranial  prolongation  of  the 
epinal  cord. 

What  are  its  divisions? — Into  anterior  pyramids,  or  corpora  pyra- 
midalia,  olivary  bodies,  or  corpara  olivaria,  restiform  bodies,  or  corpora 
reetiformia;  otherwise  called  procodsus  a  cerebello  ad  medullara  ob- 
lungatnm,  and  the  posterior  pyramids,  or  corpora  pyramidalia  poste- 
riora.  The  vesicular,  or  gray  matter,  is  principally  aggregated  in 
three  pairs  of  ganglionic  centres,  of  which  the  anterior  forms  the 
nucleus  of  the  olivary  body,  the  lateral  of  the  restiform,  and  the  pos- 
terior of  the  posterior  pyramidal.  (Figs.  145,  146.) 

Of  what  do  the  anterior  pyramids,  olivaiy  bodies,  &c.,  consist,  aud 
what  is  the  direction  of  their  fibres,  &c.  ?  —  The  anterior  pyramids 
eonsist  of  a  fibrous  structure,  and  establish  a  communication  between 
the  "motor  tract"  (Fig.  147)  of  the  crura  cerebri,  and  the  anterior 
and  antero-lateral  columns  of  the  spinal  cord  most  of  the  fibres  decus- 
sate, and  dipping  down,  connect  with  the  middle  or  lateral  columns. 
Those  which  do  not  decussate,  dip  downwards  on  tho  same  side  to  the 
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corresponding  anterior,  column.  The  olivary  bodies  are  composed  of 
fibrous  strands,  enclosing  a  gray  nucleus  on  either  side.  The  upward 
continuation  of  the  former  divides  while  passing  through  the  pona 


Fig.  145. 
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varolii,  into  two  bands,  one  of  which  proceeds  np  and  forwards  aa 
part  of  tho  "motor  tnwt"  of  tho  crus  ^Jewbri,  whilst  the  Xr  p  " 
p.    , .-  <^eds  upwards  aud  back- 

^**  ^*'*  wards,  to  reach  the  cor- 

pora quadrigemina.  The 
olivary  columns  are  con- 
tinuous  inferiorly  with 
the  anterior  columns  of 
the  spinal  cord,  to  which 
the  1st  and  2d  cervical 
nerves  are  attached.  In 
its  centre  is  the  corpus 
dentafum — a  gmj  body, 
from^  which,  anteriorly,  a 
portion  of  the  roots  of 
the  hypoglossal  or  motor 
nerve  of  the  tongue  is- 
sues; posteriorly,  a  por- 
tion of  the  glassopharyn- 
geal,  or  one  of  the  sen- 
.    ,         ^  ..  ^^U  nerves  of  that  or- 

e..n,  terminates.     The  restiforra  bodies  are  also  composed  of  fibrous 
•lUands,  inclosing  a  gray  nucleus      The  fibrous  strands  pnss  up  to  tho 
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crnia  cerebdli,  and  below  are  contmnonS)  ebicfly  with  tbe  posterior 
Golumns  of  the  spinal  cord,  and  a  slight  connection  with  the  middle 
columns.  A  band  of  "  arciform  fibrce"  (Solly),  connect  the  cerebellar 
columns  with  the  cord.  The  gray  nucleus  is  the  ganglionic  centre  of 
the  pneumc^astrioy  and  part  of  the  roots  of  the  glossopharyngeal. 
The  posterior  pyramids  are  scarcely  distinguishable  ^m  the  restiform 
bodies;  they,  however,  establish  a  communication  between  the  sensory 
tract  of  the  crura  cerebri  and  the  posterior  columns  of  the  lateral 
columns  of  the  spinal  cord.  The  gray  nuclei  placed  beneath  the 
"  fourth  ventricle,  is  considered  as  the  auditory  ganglia. 

What  are  the  prominent  properties  of  the  medulla  oblongata  ?  —  It 
is  chiefly  marked  by  its  influence  in  respiration  and  deglutition, 
though  it  possesses  the  general  characteristics  of  the  spinal  cord. 
The  reflex  action  is  prominentiy  conspicuous  in  it.  It  may  be  con- 
sidered both  as  a  medium  of  communication  between  those  parts 
within  the  cranium  and  the  spinal  cord,  and  also  as  an  independent 
nervous  centre  of  reflex  action. 

What  is  the  structure  of  the  pons  varolii? — It  is  composed  prin- 
cipally  of  transverse  fibres,  connecting  the  two  hemispheres  of  the 
cerebellum,  and  also  numerous  longitudinal  interlacing  fibres,  which 
connect  the  medulla  oblongata  and  cerebellum,  and  transverse  fibres, 
which  connect  it  with  the  cerebellum.  It  forms  the.  necessary  con- 
nections, to  conclude;  1,  by  which  the  cerebrum  is  conuected  with  the 
tracts  of  the  medulla  oblongata,  except  the  restiform  and  lateral;  2,  bv 
which  the  cerebellum  is  connected  with  these  two  tiaots;  3,  by  which 
the  two  hemispheres  are  united ;  and,  if  we  include  the  /onticulus  as 
part  of  the  pons,  tiie  fibres  by  which  the  anterior  pyramidal  and  resti- 
form tracts  of  the  medulla  oblongata  are  connected  with  each  other. 

What  function  is  attributed  to  it  ?  —  That  of  conducting  impres- 
sions in  continuation  from  the  medulla  oblongata  to  the  cerebrum  and 
cerebellum,  and  of  a  nervous  centre ;  as  probably  it  mav  bo  regarded 
as  the  lowest  portion  of  the  encophalon,  where  the  mind  may  have 
Bonsations  of  impressions,  or  exercise  the  will  when  the  rat  of  the 
brain  is  removed. 

STRUCTURE  AND  PHYSIOLOGY  OP  THE  CEREBELLUM. 

Of  what  do  each  of  the  halves  of  the  cerebellum  consist? — Of  the 
fibres  combined  in  the  eras  cerebelli :  1st.  Of  those  from  the  restiform 
tracts  of  the  medulla  oblongata.  2d.  The  commissuial  fibres,  together 
with  those  going  outwards  from  the  lateral  tract8>o/  the  medulla  ob- 
longata. 3d.  Interchanging  fibres,  between  the  cerebellum  and  cere- 
brum. In  the  prolongation  of  the  crus  cerebelli,  where  these  fasoi- 
cull  are  combined,  we  have  a  mass  of  gray  matter,  corpus  dtntatum, 
which  sends  off  lamellsB.  TFig.  148.) 

What  a]^pears  to  be  tne  functions  of  the  cerebellum?— It  was 
formerly  supposed  very  generally  that  it  was  the  peculiar  organ  of 
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ffczoal  desire ;  experiments,  however,  now  appear  to  indicate  tins  m 
fallacy  to  a  great  degree.  The  more  general  opinion  is  that  it  pre- 
sides over  the  harmonization  and  regulation  of  muscular  movements, 
especially  the  voluntary. 

STRUCTURE  AND  PHYSIOLOGY  OF  THE  CEREBRUM. 

What  is  the  structure  of  the  cerebrum  ?  —  It  is  peculiar  in  having 
its  vesicular  substance  exteriorly,  by  which  a  larger  surfiuw  is  exposed, 
affording  on  one  side  a  sur&ce  for  the  free  supply  of  blood,  and  to  give 
it  proper  functional  activity,  and  on  the  other  to  give  it  a  more  rmuly 
communication  with  the  fibres  by  which  its  influence  is  to  be  propa- 
gated. This,  in  higher  cerebral  structare,  is  still  further  shown  by 
the  plication  of  tiie  vesicular  matter  in  convolutions.  The  me 
dullary  matter  presents  three  different  sets  of  fibres :  1st  The  radia- 
ting fibres  connecting  the  vesicular  mattw  of  the  cortical  substance  of 
the  hemispheres  with  the  thalami  optioi;  2d.  The  radiating  fibres 
connecting  the  vesicular  matter  of  the  cortical  substance  of  the  hemi- 
spheres  with  the  corpora  striata;  8d.  The  commissural  fibres,  be- 
tween the  two  hemispheres  and  different  parts  of  the  vesicular  sub- 
stance of  the  same  side. 

What  are  the  functions  of  the  cerebrum  ?  —  It  has  been  proved 
that  it  is  not  essential  to  life,  but  presides  over  intellectual  develop- 
ment ;  and  that  to  the  convolutions  we  ate  most  indebted  for  a  greater 
or  less  amount  of  intellectual  vigor. 

What  is  the  weight  of  the  entire  encephalon  ?  —  From  40  to  60 
08.  in  the  adult  nude,  and  in  the  female,  from  86  to  50  oz.  The 
maximum  of  healthy  brain  is  about  84  oi.,  and  the  minimum  81  oi. 
lu  idiocy  it  has  been  as  low  as  21  oz. 

[Of  the  supply  of  blood  and  the  peculiar  arterial  arrangement  for 
*he  brain,  wo  have  spoken  before.] 
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Li  not  a  certain  amount  of  negnlated  pressure  upon  the  walls  of  tho 
blood-vessels  of  the  brain  neoessaiy  for  the  brain  to  perform  its  offices 
correctly  ?  —  Yes ;  as  the  supply  of  blood  is  more  or  less,  according 
to  functional  actiYity,  &o»  We  nave^  for  the  purpose  of  keeping  up  a 
constant^  equal  pressure^  a  fluid  secreted  underneath  the  arachnoid 
membrane,  aTeraging  2  oe.,  wherever  the  pia  mater  exists,  the 
withdrawal  of  which  in  living  animals  produces  great  disturbance  in 
the  cerebral  functions.  I^  however^  is  capable  of  being  speedily 
r^^nerated. 

What  is  the  comparative  amount  of  the  cerebral  hemispheres  ?  — ' 
It  is  four  times  that  of  all  the  rest  of  the  cianio-spinal  mass,  and  eight 
times  that  of  the  cerebellum. 

What  are  included  under  the  designation  of  encephalic  ganglia  ?— 
The  corpora  quadrigemina,  optic  thahmi,  and  corpora  striata. 

What  are  tiie  functions  of  each  of  these  ?  —  That  of  the  tubercula 
quadrigemina,  as  the  principal  nervous  centres  for  the  sense  of  sight. 
The  optic  thalami  probably  participate  slightly  in  the  visual  function 
of  the  preceding;  but  they  appear  chiefly  connected  with  common 
9en8aiion.  The  corpora  striata  appear  to  preside  over  the  motor 
/unction. 

What  other  ganglia  do  we  notice  ?  —  At  the  base  of  the  brain,  and 
in  direct  connection  with  the  nerves  of  sensation,  with  functions  pecu- 
liar to  themselves,  we  have  anteriorly  the  olfactive  ganglia,  with  the 
bttlhoas  ezpansioBS  of  the  olflMstory  nerve.  The  au£torv  ganglia 
being  on  each  side  of  the  fourth  ventricle,  not  distinctiy  marked.  The 
ganglia  of  the  sense  of  touchy  probably  existing  on  the  posterior  roots 
of  we  spinal  nerves,  and  of  the  fi:^  pair.  The  gustatory  ganglion, 
considered  to  be  the  nucleus  of  the  glosso-phaiyngeal  nerve,  and  to 
which  a  portion  of  the  sensory  root  of  the  fifth  pair  may  be  traced,  la 
imbedded  in  the  medulla  oblongata. 

8SN8AT10N. 

What  do  you  understand  hj  this? — The  consciousness  of  an  im* 
pression.  They  are  of  two  kinds :  that  produced  by  agents  exterior 
to  the  body,  and  that  from  the  interior  of  .the  body,  arising  from  altera- 
tion of  function  in  the  part  for  the  time. 

What  are  the  oigans  of  sensation? — Those  parts  of  the  nervous 
system  and  their  dependencies  which,  when  stimulated,  occasion  in 
the  mind  a  perception  of  the  impression. 

What  are  meant  by  siitgective  and  olfjecHve  sensation  f  —  By  the 
former,  we  mean  those  sensations  excited  by  stimulus  originating  in 
the  body  itself,  especially  if  it  act  rather  on  the  intermediate  than  on 
the  peripheral  part  of  the  sensitive  apparatus.  By  the  latter,  those 
where  the  stimulus  is  derived  from  without. 

How  are  sensations  divided  ?  —  Into  common  or  general,  and  spe- 
cial.    The  former  comprehends  a  variety  of  internal  sensations  ndniA' 
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tering  for  tlie  most  part  to  the  organic  functions  and  the  oonserratioii 
of  the  hod  J.  By  this  we  are  made  sensihle  of  pleasure  and  pain,  &c. 
By  the  latter,  those  peculiar  impressions  made  upon  certain  nerves 
which  are  alone  formed  to  receive  them.  No  ncnre  of  special  eenea- 
tion  is  affected  by  anything  excepting  its  own  proper  stimulus,  as 
light  for  the  eye,  sound  for  the  ear^  &o.  They  have  in  themselveB  no 
common  sensibility. 

What  are  the  special  senses?  —  Touch,  taste,  smell,  hearing,  and 
seeing.  Some  add  to  these  a  muscular  sense,  by  which  muscular 
contraction  can  be  produced  and  regulated  according  to  the  will,  &c. 

How  are  the  organs  of  the  special  senses  divided  r  —  Into  physical 
and  vital.  The  former,  that  which  receives  and  r^^ates  the  impres- 
sion ;  the  latter,  that  which  transmits  the  impression  to  the  brain. 

What  circumstances  modify  the  general  sensibility? — An  active, 
healthy,  capillary  circulation  is  necessary  to  its  sensibilitv.  When  we 
have  an  increased  or  diseased  circulation^  we  find  sensibility  morbidly 
developed. 

Are  not  the  spinal  senses  liable  to  become  obtunded  by  over- 
excitement  or  excessive  repetition?— Yes;  excepting  where  the  atten- 
tion is  particularly  directed  to  them^  when  their  acutcncss  of  sensi- 
bility b  increased. 

TOUCH. 

Is  not  ihis  the  most  diffused,  simplest,  and  most  rudimentary  of  the 
special  senses  ?  —  Yes.  It  is  also  the  earliest  called  into  operation, 
and  least  complicated  in  its  impressions  and  mechanism. 

Whence  are  the  nerves  of  touch  derived?— From  the  same  part 
of  the  cerebro-spinal  system  as  those  of  common  sensation ;  as  the  pos- 
terior roots  of  the  spinal  nerveS;  and  some  fibres  of  the  eighth  and 
fifth  encephalic  nerves. 

What  are  the  peculiarities  of  the  peripheral  extremities  of  the 
nerves  of  touch  ?  —  They  are  distributed  to  the  tactile  papillee  of  the 
ftkin,  in  which  elevations  we  have  loops  of  blood-vessels  and  sensory 
nerves  upon  the  exterior  of  the  cutis  vera ;  the  papillae  being  covered 
by  the  epidermis,  which  protects  them.  (Fig.  149.) 

.  In  what  parts  is  the  sense  of  touch  most 

Fig.  149.  prominently  developed  ?  —  In  the  tip  of 

the  tongue,  lips,  palmar  sur&ce  of  the  last 

joint  of  the  fingers,  &c. ;  in  fine,  where- 

ever  the  sensory  nerves  are  fineely  supplied. 

What  ideas  are  conveyed  to  our  minds 

by  this  sense  ?— Resistance,  roughness  or 

smoothness ;  and  when  the  sensory  surface 

is  moved  over  the  object,  or  sur^e  felt, 

we  have  an  idea  of  extent  or  space. 

What   other  peculiarities    attend   this 

sense  ? — It  can  be  highly  educated  (as  in  case  of  the  blind;  who  can 
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be  tMtght  to  TOftd  by  it).    The  impressioiL  mado;  also^  may  continae 
fione  time  after  the  stimnltifl  is  removed. 

What  do  yoa  remark  in  regard  to  the  eubjective  sensations  pertain- 
ing to  theee  nerves  f  —  They  are  most  &miliar,  as  in  case  of  the  ting- 
ling of  a  limb  ^^adeqp/'  widch  commonly  depends  on  pressure  on  its 
tmnk;  many  depend  on  morbid  changes  in  the  centre^  so  also  sensa- 
tions of  formication^  &o. 

TASTE. 

What  do  yo«  remark  in  regard  to  this  sense  f — That  it  is  subser- 
vient to  the  nutritive  function,  by  guiding,  as  in  the  discrimination 
of  food,  &o.  It  is  situated  in  the  mucous  coat  of  the  tongue  and 
fiiucee. 

What  are  the  anatomical  and  physiological  characteristics  of  the 
tongue?  —  It  is  covered  by  a  tough  corion  or  cutis,  which  contains 
the  ramifications  of  the  bloodvessels  and  nerves  which  supply  the 
papillary  ttructure;  which  structure  is  not  concealed  under  the  epi- 
theUum,  but  stands  out  freely  from  the  sur&ce.  The  epithelium  of 
the  tongue  is  of  the  scaly  variety,  and  in  this  resembles  the  cuticle ; 
generally  it  is  thinner  tl^  in  the  skin,  and  each  large  papilUe  has  a 
separate  investment  from  summit  to  root.  The  papillse  are  divisible 
into  three  varieties :  the  circumvallate  or  calciform,  eight  or  ten  in 
number,  situated  as  the  letter  Y  at  the  base  of  the  organ ;  the  fungi- 
form, scattered  over  the  sur&oe,  particularly  about  the  sides  and  apex ; 
the  oonioal,  or  filiform,  the  most  numerous,  but  particularly  on  the 
central  part.  When  these  papillse  are  excited  by  any  savoury  substance 
they  become  erect. 

Are  authors  agreed  upon  the  precise  seat  of  taste  f — No;  but  it  is 
generally  oonceded  that  it  more  prominently  exists  in  thc^baso,  sides, 
and  apex. 

What  are  the  nerves  of  tastef — It  seems  divided  between  the 
glasso-pharyngeal  and  the  fifth ;  the  former  is  also  the  afferent  nerve 
to  the  reflex  act  of  swallowing. 

What  is  the  ohanuster  of  t£e  hypoglossal,  or  ninth  pair  ? — ^It  is  the 
nerve  of  motion  to  the  tongue. 

What  are  the  conditions  necessary  for  the  performance  of  this 
sense?  —  That  the  substanoe  to  be  tasted  is  soluble,  and  brought  in 
contact  with  the  papiiiss  and  their  nerves.  It  is  much  influenced  by 
the  extent  of  sormoe  aeted  upon,  and  is  heightened  by  the  motion  and 
moderate  pressure  of  the  substance  on  the  gustatory  membrane.  The 
aet  of  swallowing  seems  necessary  to  the  perfect  appreciation  of  fla- 
vour 5  tibia  is  partly  exphuaed  by  considering  hew  much  the  sense  of 
smell  iocreaaas  that  of  taste.  The  impression  of  cold  air  deadens  this 
sense. 

Does  not  chemical  or  neobAnieal  excitation  of  the  nerves  of  taste 
produoe  this  sense  ?  —Yes. 

Is  not  this  sense,  like  that  of  touch,  improved  by  its  education  ? — ^Ycs. 
24 
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Do  not  the  impreasions  of  taste  remain  longer  tban  those  of  tlie 
other  senses  ?  — Yes ;  on  account  of  the  fluids  which  excite  it  remain- 
ing for  some  time  longer  in  contact  with  the  nerveS;  after  Batarating 
the  papillae. 

Do  we  know  much  of  the  sabjectiYe  phenomena? — No. 

8MSLL.  ' 

Where  is  this  sense  situated  ?  —  In  that  portion  of  the  nose  irnme* 
diately  below  the  cribriform  plate  of  the  sBthmoid  bone,  through 
which  the  olfactory  nerves  reach  the  membrane,  and  extends  about 
one-third  or  one-fourth  downwards  in  the  septum,  and  over  the  supe« 
rior  and  part  of  the  middle  spongy  bones  of  the  eothmoid  bone.  (Fig. 
150.) 

Fig.  150. 


What  is  the  object  of  this  sense  f — ^To  acquunt  us  with  the  odoitr- 
ous  qualities  of  particles  stiapended  or  dissolved  in  the  atmosphere. 
It  is  necessary  always  that  the  particles  should  be  dissolved  or  sus- 
pended in  the  atmosphere  to  make  an  impression. 

What  is,  however,  its  principal  use  ? — ^Though  it  protects  the  lunga 
from  the  inhalation  of  deleterious  gases,  it  chiefly  is  concerned  in 
seconding  the  impressions  of  taste,  in  conveying  intelligence  of  the 
properties  of  food,  &c. 

What  nerves  not  concerned  in  the  special  sense  of  smell  supply 
other  than  the  olfactory  portion  of  the  mucous  membrane  of  the  nos- 
trils?—  Branches  of  the  Ji/fh  pair,  a  nerve  of  general  sensibility,  de- 
rived from  the  ophthalmic  and  superior  mazillaiy  divisions.  This 
nerve  is  concerned  in  the  reflex  act  of  sneezing. 

What  conditions  are  necessary  in  the  olfactory  mucous  membrane 
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besides  a  healthy  condition  of  the  nerves?  — A  healthy  condition  of 
the  maeoos  membrane. 

What  are  some  of  the  canses  of  the  subjective  phenomena  some- 
times occurring  in  this  sense? — Injury  of  the  anterior  lobes  of  the 
brain  and  disease  of  the  ol&ctory  btdb. 

VISION,  OR  SENSE  OP  LIGHT. 

What  is  the  object  of  this  sense?  —  To  acquaint  us  with  the  exist- 
ence of  light,  and  with  colours,  and  form  of  surrounding  objects,  &c. 

What  are  the  most  important  parts  of  the  eye  concerned  directly 
in  vision  ?  —  The  expansion  of  the  optic  nervey  (the  retina),  in  front 
of  which  we  have  the  trantparent  refracting  media,  the  vitreous  hu- 
mor, crystalline  lens,  and  aqueous  humor^  to  transmit  the  light,  and 
bring  it  to  a  focus  upon  the  retina. 

What  are  the  various  parts  of  the  eye?— To  retain  the  figure  of 
the  retina,  and  to  protect  it,  we  have  the  sclerotic  coat,  a  white  fibrous 
tissue,  opaque,  excepting  in  front,  where  it  is  modified  in  structure, 
and  becomes  transparent,  to  allow  the  liprht  to  enter,  and  is  called  the 
cornea  ;  between  the  sclerotic  coat  and  the  retina  we  have  interposed 
a  layer  of  dark  pigment  in  a  delicate  membrane,  tenned  the  choroid, 
which  absorbs  the  rays  of  light  after  making  the  impression  on  the 
retina.  In  front  of  th©  retina  are  the  transparent  media  :  1st.  The 
^reous  humor  contained  within  the  cup  which  the  retina  forms,  giv- 
ing an  internal  support  to  it  as  the  sclerotic  does  an  external ;  this 
humor  occupies  four-fifths  of  the  whole  globe.  Imbedded  in  its  an- 
terior part  is  a  double  convex  lens,  the  crystalline  coming  nearly  up 
to  the  cornea,  leaving,  however,  a  small  cavity,  which  contains  watery 
fluid,  the  aqueous  humor,  between  itself  and  that  transparent  part  of 
the  external  case.  Across  this  cavity,  and  dividing  it  into  an  anterior 
and  posterior  chamber,  hangs  a  vertical,  curtain-like  process,  called  the 
iris,  perforated  in  the 

centre  by  an  aperture,  ^8- 1  ^^  •     , 

the  pupil,  for  the  ad- 
mission of   light   to 
the  anterior  chamber, 
and  contractile  under 
the  influence  of  light 
on  the  retina,  regula- 
ting the  amount  of  ^i! 
light    entering    the    \ 
organ.     The  fluidity 
of  the  aqueous  hu- 
mor is  a  provision  to 
aDow  the  expansion 
and    contraction    of 
the  pupil,  and  the  movements  of  the  lens  to  or  from  the  cornea. 
<Fig.  151.) 
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What  relation  does  the  optio  nerve  bear  to  the  tme  retina  7 — After 
this  nerve  enters  the  eye,  it  divides  and  spreads  into  numerous  inos- 
culating fibrillso,  forming  a  plexus,  which  plexus  is  brought  into  rela- 
tion with  numerous  vessels  and  a  layer  of  ganglionic  cells,  which  lajer 
'  of  cells  forms  the  internal  layer  of  the  true  retina. 

What  is  the  probable  cause  of  the  contraction  and  dilatation  of  the 
pupil  ? — A  sphincter  muscle,  deriving  its  energy  from  the  third  pair 
of  nerves,  under  the  stimulus  of  light.  The  dOatation  is  caused  pro- 
bably by  the  elasticity  of  the  tissue  of  the  iris,  after  the  contractuity 
has  ceased. 

What  is  the  office  of  the  transparent  media?  —  To  refract  and 
modify  the  ra^  of  light,  and  thereby  overcome  the  q>heric€U  and  chro- 
matic aberration. 

What  are  the  nerves  particularly  devoted  to  this  sense  of  vision  ? — 
The  optic  nerves,  or  second  pair. 

What  is  the  ori^n,  course,  and  distribution  of  the  optic  nerves  ? — 
They  arise  from  the  tubercula  quadrigemina,  which  has  been  termed 
the  optic  ganglia,  and  run  forwards  along  the  inferior  surface  of  each 
eras  cerebri }  and,  after  passing  in  a  concave  inward  course  along  the 
base  of  the  brain,  unite  in  front  of  the  tuber  cinereum  and  mam- 
miliary  bodies;  and,  form  a  very  intimate  function,  called  the 
chiasmay  or  commissure  of  the  optio  nerves,  whence  they  diverge,  and 
part  of  the  fibres  of  each  nerve  pass  to  the  opposite  eye,  part  are 
commissural,  and  the  remainder  pass  to  the  eye  of  the  same  side  and 
enter  the  orbits  through  the  optic  foramina. 

How  many  muscles  has  the  eye,  what  are  their  names,  and  by  what 
nerves  arc  they  supplied  ?  —  Each  eye  has  six  muscles :  the  recti,  or 
four  straight,  supplied  by  the  third  pair  of  nerves,  excepting  the  ex- 
ternal  straight,  which  is  supplied  by  the  sixth  pair;  and  two  oblique. 
The  superior  oblique,  which  is  supplied  by  the  fourth  pair,  and  the 
inferior  oblique  by  a  branch  of  the  third,  and  from  the  sympathetic. 

What  is  thejiction  of  these  muscles  T — When  all  the  rerfi,  or 
straight  muscles,%ct  together,  thev  ^^  the  ball ;  when  either  one  or 
the  other  acts  alone,  it  draws  the  ball  towards  their  respective  sides. 
The  oblique  muscles  antagonise  the  recti,  and  also  when  acting  toge- 
ther, they  draw  the  globe  inwards  and  converge  the  axis  of  the  eye ; 
the  superior  oblique,  acting  alone,  turns  the  eye  inwards  and  down- 
wards, and  the  inferior  oblique  upwards  and  inwards. 

What  is  the  office  of  the  eyelids? — To  shield  the  eye  from  too 
strong  a  light,  and  to  protect  its  anterior  surfiu^  from  hurtful  sub- 
stances. The  upper  Ha  being  much  larger  and  more  movable  than 
the  lower,  has  a  thin  sheet  of  cartilage  fitted  to  it  to  allow  of  easy 
motion  over  the  globe* of  the  eye,  called  tarsal  cartilage,  to  which  the 
palpcbm  miiscle  is  attached  to  elevate  the  lid.  The  lower  lid  has 
also  a  narrow  slip  of  cartilage,  which  meets  the  upper  at  each  side 
Within  the  eyelids  we  have  the  orbicularis  muscle,  which  is  supplied 
by  the  portio  dura,  and  perhaps  some  fibres  of  the  fifth  nerve,  which  act 
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generally  to  prevent  tbe  stimulus  of  air  or  foreign  particles  on  the  fiilli 
nerve  in  the  conjunctiva^  and  also  a  too  strong  light  upon  the  retina. 
The  hairs  along  the  free  margin  of  the  lids,  called  lashes^  intercept 
the  entry  of  foreign  particles  against  the  eye,  and  assist  in  defending 
the  organ  from  excess  of  light. 

What  do  we  understand  by  the  conjunctiva,  meibomian  glands,  &c. 
—  The  conjunctiva  is  a  mucous  lining  continuous  with  the  skin,  and 
lines  the  tarsal  cartilages,  and  is  reflected  over  the  front  of  the  globe. 
Between  the  cartilages  and  the  conjunctiva,  and  partially  imbedded 
in  the  former,  are  the  meibomian  glands,  which  secretes  a  delicate 
fluid  to  prevent  adhesion  of  the  lids.  (Fig.  152.)  The  front  of  the 
eye  is  irrigated  by  lachry- 
mal fluid,  secreted  by  a 
gland  of  that  name,  which 
is  placed  within  the  orbit, 
under  oover  of  the  external 
angular  process  of  the  fron- 
^1  bone,  which  opens  by 
several  ducts  upon  the 
conjunctiva,  which,  after 
lubricating  with  the  fluid, 
passes  off  into  the  nostril ; 
first,  by  the  puncta  lachry-  c' 
malia  which  lead  to  two 
ducts,  canaliculiy  into  the 
lachrymal  sac,  which  is 
conUnuous  with  the  nasal 
duct  into  the  inferior  mea- 
tus of  the  nose,  where  it  opens  under  cover  of  the  lower  spongy 
bone. 

In  studying  the  physiology  of  vision,  with  what  should  the  student 
be  acquainted  ? — The  general  laws  of  light  and  optics;  for  which, 
we  must  refer  him  to  works  upon  those  subjects. 

After  examining  the  laws  above  referred  to,  what  conclusions  do  we 
arrive  at'if  —  That  when  a  luminous  body  is  placed  8  or  10  inches  in 
front  of  the  eye,  some  rays  &11  on  the  sclerotica,  and  are  reflcct<^d  ; 
others  fall  on  the  cornea — some  being  reflected,  and  others  passing 
through  it  are  slightly  converged  by  it,  and  enter  the  aqueous  humour, 
which  probably  does  not  alter  their  course )  passing  on,  some  meet 
tiie  ins,  are  absorbed  or  reflected  by  it,  while  others  advance  through 
the-  pupil.  By  these  means  rays  of  light  are  conveyed  so  as  to  fall 
on  the  lens ;  which  lens,  by  its  convexity  and  greater  density  toward*^ 
its  centre,  increases  the  convergence  of  the  rays.  The  rays  of  light 
then  passing  into  the  rarer  medium  of  the  vitreous  humour,  are  fur- 
ther conveyed  by  the  refraction  of  each  ray  from  the  perpendicular  ti> 
the  point  of  incidence,  and  the  several  pencils  they  form  are  brought 
to  as  many  foci  in  the  retina.  Further,  the  rays  from  the  opposite 
24* 
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points  of  laminons  objects,  by  kmou  of  the  ebange  of  direetion 

which  they  undei^  through  their  successiye  opemtions,  cross  one  an- 
other, (the  point  where  they  crosis  being  termed  the  puual  angle)y 
and  thus  the  image  on  the  retina  appears  inverted.  When  the  retina 
corresponds,  or  nearly  so,  to  the  points  of  convergence  of  the  several 
pencils  of  light,  distinct  vision  of  the  object  is  obtained. 

What  are  some  of  the  views  entertained  in  reeard  to  the  capacity 
of  adaptation  of  the  eye,  under  the  influence  of  the  will,  to  distinct 
vision  at  every  distance  beyond  that  of  a  few  inches  f «— Having  the 
power  of  producing  some  change  in  the  eye,  by  which  its  focal  length 
is  modified  to  suit  the  varying  angle  at  which  rays  fall  upon  ii,  some 
explain  it  by  asserting  that  the  cornea  becomes  more  convex  for  near 
objects,  and  others  that  the  lens  being  muscular,  possesses  within 
itself  the  power  of  changing  its  curvature;  others  again  ascribe  it  to 
the  iris,  &c.     The  point  is  still  in  doubt. 

What  are  the  forms  of  imperfect  vision  termed  myopia,  or  short- 
sightedness; and  presbyopia  J  or  far-sightedness?  —  The  former  of 
these  is  attributed  to  too  great  refracting  power  of  the  media,  so  that 
the  image  is  formed  anterior  to  the  retina,  which  can  be  remedied  by 
a  double  concave  lens.  The  latter  is  connected  with  too  flat  a  cornea, 
a  deficient  aqueous  humour,  or  a  flattening  of  the  lens,  and  is  ac- 
counted for  by  a  diminution  in  the  refracting  power,  so  that  the  focus 
is  behind  the  retina.     It  may  be  corrected  by  convex  glasses. 

How  do  we  account  for  the  phenomena,  uiat  although  an  inverted 
image  is  seen  on  the  retina,  yet,  to  the  mind,  the  object  appears 
erect  ?  — This  is  still  a  doubted  point.  The  most  provident  opinion 
is,  that  it  is  the  result  of  intuitive  perception. 

How  do  we  account  for  the  phenomena  of  single  vition  with  two 
eye^f — That  the  two  images  of  the  object  should  be  formed  on  parts 
of  the  two  retinae,  which  are  accustomed  to  act  together;  and  habit 
has  much  to  do  with  this.  In  addition  to  this,  double  images  are 
3onveyed  to  the  sensonum ;  but  through  want  of  force  and  distinctness, 
and  want  of  attention,  we  do  not  take  cognizance  of  them.  It  also 
appears  that  this  is  dependent  upon  the  convergence  of  the  optic  axes 
on  the  object  to  which  our  gaze  is  directed. 

Arc  not  the  senses  of  touch  and  vision  associated  in  many  of  our 
impressions  ? — ^By  these  conjointly,  we  arrive  at  a  knowledge  of  the 
properties  of  bodies,  as  smoothness,  roughness,  form,  and,  to  a  certain 
extent,  of  distance. 

Do  not  impressions  made  upon  the  retina  continue  for  some  time 
after  the  stimulus  is  removed  ? — Yes. 

Upon  what  is  a  want  of  appreciation  of  colonn  dependent  f^— Upon 
some  defect  in  the  brain,  and  not  in  the  eye  itself. 

HEARING. 

What  do  you  understand  by  hearing?  —  That  impression  made  by 
«  body,  producing  the  sensation  upon  the  mind,  not  only  by  the  so* 
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Bonms  body,  but  bj  tbe  coiidUioD  of  ihe  a  ditory  nerveu  Hence  the 
ohaoges  in  soundy  a0  regards  its  nature,  ir^ensitj,  &c.,  must  be  based 
vpon  4be  obangtt  it  produces  on  the  auditory  nerve.  (Fig.  153.) 

Fig.  168. 


L  ravOioa.  2.  Meatiu  extornna.  8.  M«intaui»  tjnpani.  4,  S»  &  Gbain  of  boiMf  T. 
CbTltyof  tymMnum.  8.  EnsUcbian  tube.  0.  Meatua  internus.  10.  Veaiibute.  11.  Staii. 
*«olar  CMata.     U,  OMhlM.     13.  StHMOias  MOMto. 


What  are  the  essential  parts  of  the  organ  of  hearing?.— A  nerve 
endowed  with  the  peculiar  property  of  receiving  sonorous  impressions, 
and  of  transmitting  them  to  the  sensorium. 

How  is  this  nerve  distributed  ?  —  Over  the  delicate  membrane  of 
the  vesiibttley  which  membrane  incloees  a  fluid,  which  is  the  medium 
of  transmitting  the  sonorous  vibrations  from  the  external  ear  to  this 
nerve. 

Have  we  any  as  yet  definite  knowledge  how  the  ultimate  divisions 
of  the  auditory  nerve  are  distributed  upon  the  lining  membrane  of  the 
]al(yrinth?*-No;  Marquis  Gosti^in  his  observations  upon  tiie  cochlear 
nerve,  (Fig.  154),  gives  us  the  following  as  the  most  probable.  As 
this  nerve  passes  out  of  the  modioltia  into  a  series  of  anastomosing 
canals,  in  the  lamina  apiralia,  it  there  comes  into  relation  with  a 
band  of  vesicular  substance  which  lies  near  the  edge  of  the  lamina  in 
its  whole  length.     The  component  vesicles  are  elongated,  having  a 
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centiO  and  peripheral  extremity;  by  the  former  oonnicted  with  tlie 

fibres  of  the  eoohleair 
Fig.  164.  nerve,  and    by    the 

latter,  similarly  «od* 
neoted  wiik  the  fi- 
bres which  issne  forth 
from  the  osseous  kt- 
fnAfiOy  to  be  disttibu- 
ted  upon  its  membra- 
nous  continuation, 
which  fibres  form 
&sciouli,  traverse  the 
membranous  lamina, 
and  anastomosing, 
form  the  appearance 
of  loops. 

What  constitutes 
the  apparatus  for  con- 
ve3dng  sound  to  the 
auditory  nerve  ?  — 
The  external  ear,  by  which  sound  is  collected,  consisting  of  the 
auricle  and  meahis  extermis,  or  auditory  canaL  The  membrane 
of  the  tympanum,  behind  which  is  the  cavity  of  the  tympanum,  con- 
taining the  ossicles  of  the  ear,  or  the  chain  of  boneSj  malleuSy  incus 
and  stapes,  extending  from  this  membrane  to  a  membrane  over  the 
foramen  ovale.  This  cavity  communicates  also  with  the  throat  by 
the  Eustachian  tube,  which  admits  air  to  the  tympanum.  Still  further 
behind  this  is  the  labyrinth,  consisting  of  the  cochlea  and  vestibule. 

How  many  ways  may  sound  be  propagated?  —  Three:  Bj  recip- 
rocationy  where  a  body  capable  of  yielding  a  musical  tone  of  definite 
pitch,  and  another  body  of  the  same  pitch  is  made  to  sound  near  it, 
though  untouched.  By  resonance,  where  a  sounding  body,  as  a 
tuning  fork  when  placed  in  connection  with  any  other  by  which  re- 
ciprocal vibrations  may  be  produced  in  one  or  more  parts,  although 
,the  tone  of  the  whole  may  be  difierent,  or  not  at  all.  By  conduction, 
as  when  the  ear  is  placed  at  the  end  of  a  board,  and  the  other  end  is 
lightly  struck,  the  sound  is  conducted  along  the  board.  All  media 
can  conduct  sound :  solids  better  than  fiuids  or  gases.  Sounds  will 
not  pass  through  a  vacuum.  They  are  lessened  in  intensity  by 
passing  from  an  SBriform  to  a  dense  medium. 

What  are  the  offices  performed  by  the  auditory  apparatus,  before 
mentioned  ?  *— The  external  ear  collects  the  sound,  the  meatus  audito- 
rius  conducts  it  to  the  membrane  of  the  tympanum,  which  receives 
the  sonorous  undulations,  and  by  reciprocal  vibration  the  chain  of 
bones  is  influenced ;  by  the  chain  of  bones  it  is  communicated  to  the 
internal  ear ;  the  tympanum  isolates  the  chain  of  bones  and  allows 
free  vibration ;  the  air  communicated  to  it  by  the  Eustachian  tube, 
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mttiiAMmiig  «o  eqailibriam  between  tlie  externa]  air  and  that  in  the 
tjmpaQunit  preventing  too  great  tension  of  the  membrane  of  the  tym« 
panum.  In  regard  to  the  uses  of  the  different  parts  of  the  labyrinth 
we  know  Mttle;  although  from  the  constant  presence  of  the  vestibule, 
we  infer  H  to  be  of  the  utmost  importance  in  audition. 

VOICE  AND  SPEECH. 

Where  is  the  voice  produced?  —  In  the  larynx. 

Are  not  vocal  sounds  and  speech  two  distinct  subjects  7 — ^Yes ;  the 
modification  of  the  voice  by  which  speech  is  produced  for  the  most 
part  is  by  the  mouth.  (Figs.  1^,  156.)  (For  the  anatomy  of  the 
larynx,  aee  Anaiomy.) 

Upon  what  depends  the  variety  of  tones  in  the  voice  7  —  The  ten 
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Blrd*»«]r«  Ttow  of  Larynat  from  »boT«:  o  i  H, 

the  thyroid  cartUaiPS  enbrMiDg  Um  ring  of  tb«  Pofterior  Ttow  of  Iwynz,  and  part-      Cr»> 

cricoid  r  «  z  w,  and  turning  upon  tha  axii  s  s,  diea,  dlraectad  to  show  the  mnwitss.    f   yight 

which  paMBR  through  the  lower  homa.    M  r,Hr,  arytenoid  cartilage,     i  t,  posterior  i  argins 

the  arytenoid  cartilaget,  connected  \j  the  arrte-  of  thyroid  cartilage,    c^  back  of  crioold  car- 

noldeoa  tranirenus.    t  t,  t  t,  the  vocal  flg»>  tilage.    A,  oa  hyoidee.     c,  epiglotUt.    h,  left 

Inmta.    a  z«  the  right  erkVHtfyteooldeus  late*  poeterlor  cricoarytenoid  nuscie.  «,  arytenoid 

rails  (the  left  being  reoMyved).    t  I:  /,  the  left  muscle.    I,  fibrous  membrane  e^  back  of  tra- 

thyro-arytenoidena  (the  right  being  remored).  chca,  with  the  glands  lying  in  |^    n^mojicalar 

■  i»  V  li  the  arfo&«rytciioid«l  postld;  B  B,  the  fthres  of  the  trachea,    r,  oaxt^«ginous  ringe 

•rko-arytenold  Ugamenti.  of  trachea. 

flion  of  the  vocal  ligaments,  and  also  the  bringing  of  then  into  almost 
parallel  linesi  by  the  approximation  of  the  aiytenoid  jartilagesi  and 
tbe  reverse. 


286  PHTSIOLOOT. 

WKdt  are  tbe  mtiscles  whioh  govern  the  pitcli  of  the  noteSi  and  the 
aperture  of  the  glottis  ?  —  Those  which  govern  the  pitch;  are : 

Crico-Thyroidei.  (^^P^f  *|j«  f«»t  of  thyroid  cartilage  on  the  cri- 

StArno-ThvroidAi  I      ^       *      stretch  the  Tocal  ligameDts,  assisted  bj 

oieroo-iayroiaei,  ^      ^j^^  arytenoideus  and  crioo-arytenoidei  postici. 

Tt..*/^  A».*»»^:^^<  f  EleTate  the  front  of  the  thyroid   cartilage  and 

Those  that  govern  the  aperture  of  the  glottis,  are : 

1  r  Crioo-Arytenoidei  postici, Often  the  glottis. 

I  -!  Crico-Ary  tenoidei  laterales,  j  Press  together  the  inner  edges  of  the  ary- 
f  (  Ary  tenoideas  transTersue,   \     tenoid  cartilages,  and  close  the  glottis. 

The  muscles  which  stretch  or  relax  the  vocal  ligaments  are  entirelj 
concerned  in  the  modulation  of  voice}  those  which  govern  the  aper- 
ture of  the  glottis  are  engaged  in  respiration,  and  guard  the  entrance 
to  the  lungs. 

To  what  class  of  instruments  does  the  vocal  apparatus  bear  the 
closest  analogy?  —  The  reed  instrument,  from  the  fact  that  laminae  or 
reeth,  so  to  speak  of  mucous  membrane,  are  stretched  over  the  vooal 
ligaments,  and  there,  more  or  less,  these  various  notes  are  produced. 

Upon  what  does  the  intensity  and  quality  of  the  voice  depend  f — The 
intensity  or  volume  partially  from  the  forcible  expansion  of  air  from 
the  lungs,  and  the  capacity  of  the  thorax,  and  also  from  the  facility 
with  which  the  vocal  cords  and  other  parts  of  the  laiynx  vibrate. 
The  quality  depends  upon  the  smoothness  or  roughness  of  the  carti- 
lages of  the  larynx,  and  the  facility  with  which  different  parts  of  the 
larynx  vibrate.  The  inferior  ligaments  of  the  larynx  are  the  most 
important  in  producing  voice. 


PART  nL 
S  U  R  G  E  K  Y  . 

INFLAMMATION. 

Describe  inflammation. — It  is  an  unnatural  condition  of  a  part 
of  the  hodj,  attended  with  pain^  swelling^  redness^  and  increase  of 
beat. 

Does  the  temperature  of  an  inflamed  part  eyer  exceed  that  of  the 
blood  at  the  source  of  circulation  ?  —  It  does  not. 

How  has  inflammation  been  divided?  —  Into  healthy  inflamma- 
tion, or  that  which  has  for  its  object  the  reparation  of  injuries ;  and 
nnhealthy  inflammation^  or  that  which  tends  to  the  destruction  or 
injury  or  a  part.     It  has  also  been  divided  into  acute  and  chronic. 

What  constitutional  disturbance  is  frequently  excited  in  extensive 
or  violent  inflammation  ?  —  Fever,  ushered  in  with  chill,  nausea,  and 
headache ;  the  pulse  quick  and  at  first  small,  but  afterwards  full  and 
hard;  the  tongue  dry  and  parched;  the  urine  scanty  and  highly 
coloured;  and  bowels  torpid. 

What  are  the  appearances  of  blood  drawn  during  inflammation  ? — 
It  coagulates  slowly;  the  coagulum  being  firm,  and  having  generally 
the  bufiy  coat,  and  sometimes  exhibiting  a  ovpped  appearance. 

Is  the  presence  of  the  bufly  coat  a  sure  indication  of  the  existence 
of  inflammation  ?— Not  always ;  for  sometimes  it  exists  where  inflam- 
mation is  not  present  (as  in  pregnancy)  and  vice  versa. 

What  are  tiie  terminations  of  in&immation?  —  Resolution,  adhe- 
bIod,  effusion,  suppuration,  hemorrhage^  ulceration^  granulation,  cica- 
trization, and  mortification. 

How  are  the  causes  of  inflammation  divided? — Into  chemical  and 
mechanical. 

Enumerate  some  of  ihe  chemical  causes  ? — ^Excessive  heat  or  cold, 
acids,  alkalies,  yesicatories,  rube&cients,  animal  poisons,  the  virus  of 
specific  and  contagious  diseases,  noxious  gases,  and  sometimes  atmos- 
pneric  air. 

(287) 
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Enumeraie  some  of  the  mechanical  causes? — Wounds  of  variovB 
kinds^  contusions,  fractures,  lozationS;  long-continued  prefisure,  and 
the  presence  of  foreign  bodies. 

What  tissues  are  subject  to  inflammation?  —  Almost  all,  except 
(in  the  opinion  of  some)  the  cartilageS|  in  which  this  ezempdon  is 
attributed  to  want  of  vascularitj. 

What  are  the  general  remedies  to  be  made  use  of  in  inflamma- 
tions ?  —  General  bloodletting,  purging,  antimonials,  mercurials 
cooling  drinks,  abstinence  from  food,  rest,  the  recumbent  position, 
with  the  elevation  of  the  part  affected.  Opiates  are  in  certain  cases 
useful. 

What  are  the  local  remedies? — Cupping,  leeching,  scarification, 
moist  fomentations,  poultices,  lotions,  blisters ;  and  alteraUye  applica- 
tions, as  mercurial  ointments,  nitrate  of  silver,  &c. 

How  are  we  to  be  guided  as  to  the  repetition  or  discontinuance  of 
bloodletting? — ^If  the  pulse  rises  during  or  immediately  after  blood- 
letting, or  if  the  pain  continues  severe,  with  a  hard  and  frequent  pulse, 
we  are  justified  in  repeating  bloodletting  at  proper  intervals;  but  if 
peat  prostration  be  induced,  or  the  coagulum  of  the  blood  be  deficient 
in  quantity,  we  must  lay  aside  bleeding. 

What  other  cautions  are  to  be  observed  in  the  treatment  of  inflam* 
mations  ?  -^  Blisters  and  other  counter-irritants  must  only  be  used  in 
chronic  inflammations ;  in  acute  inflammations  it  is  best  to  take  away 
sufficient  blood  at  once  to  produce  a  decided  impression  upon  the 
pulse;  in  chronic  cases,  and,  according  to  some  writers,  in  all 
inflammations  of  vital  parts^  small  and  frequent  bleedings  are  to  be 
employed. 

What  is  resolution  7  —  The  subsidence  of  inflammation  before  it 
hasproduced  any  morbid  change  of  structure. 

What  is  adhesion  ? — It  is  the  union  of  parte  that  have  been  divided| 
through  the  intervention  of  ooagulable  lymph. 

What  is  effusion?  —  Effusion  is  the  pouring  out  of  a  liquid  (gen- 
erally serum  or  lymph)^  in  the  oellular  membranoi  or  into  the  cavities 
of  the  body. 

What  is  suppuration?  —  The  formation  of  a  straw-oolouzed  fluid 
called  pus. 

Docs  pus  ever  become  changed  in  its  ohaxaeter  and  appearance  ?-* 
It  docs. 

What  are  the  appellations  and  characters  of  unhealthy  pns?— 
Ichor,  a  thin,  acrid  fluid ;  sanies>  a  bloody,  offensive  ichor ,  sordes,  a 
leaden-coloured,  very  offensive  fluid,  apparentiy  partially  coagulated. 

What  are  the  symptoms  denoting  the  £[>rmation  of  pus?-— An 
aggravation  of  all  the  inflammatory  symptoms,  followed  by  rigots  or 
shiverings,  and  a  subsidence  of  pain,  heat^  and  redness;  and  the 
sense  of  fluctuation  in  the  swollen  part 

What  is  an  acute  abscess? — A  collection  of  pus,  contained  in  a 
mscribed  cavity  or  cyst  formed  by  inflammation. 


6UKGBRT.  289 

What,  may  render  abscesses  dangerous  ?  — -  Their  size  or  number;  or 
their  being  situated  in  vital  parte. 

How  are  acute  abscesses  to  be  treated  ? .—  Suppuration  should  be 
cncoura^d  bj  warm  poultices  and  fomentations ;  and  as  soon  as  flue- 
tnation  is  perceived,  the  pus  must  be  evacuated  by  puncturing  the 
abscess  with  the  lancet  or  bistoury. 

What  constitutional  means  are  to  be  employed  ?  — Alterative  medi- 
cineS;  generous,  but  unstimulating  diet,  with  tonics,  especially  in 
chronic  or  extensive  abscesses. 

What  is  a  frequent  accompaniment  of  extensive  suppuration  ?  — 
Hectic  fever,  characterized  by  a  chill,  followed  by  flushes  of  heat,  ter- 
minating in  sweats,  frequently  profuse,  and  particularly  troublesome 
ut  night;  small  quick  pulse;  circumscribed  flush  of  cheek;  burning 
sensation  in  the  palms  of  the  hand  and  soles  of  the  feet,  diarrhoDa,  &c. 

How  is  the  opinion  that  hectic  arises  from  the  absorption  of  pus 
disproved  f  —  By  the  fact  that  it  frequently  arises  from  constitutional 
irritation  where  no  pus  exists. 

Can  hectic  be  removed  ?  —  Not  without  removing  the  cause. 

What  is  the  treatment  to  be  pursued?  —  Palhatory;  consisting 
chiefly  of  bark,  wine^  digitalis^  opium^  vegetable  diet^  and  the  minersu 
acids. 

What  18  a  chronic  abscess  ?  —  One  arising  from  a  low  degree  of 
inflammation.  The  pus  is  serous  generally.  This  form  of  abscess  is 
most  frequent  in  those  of  a  feeble  and  scrofulous  constitution,  and  is 
attended  generally  with  little  or  no  pain,  redness^  or  swelling.  It 
may  become  distended,  ulcerate  and  discharge. 

What  is  the  treatment  ?  —  An  invigorating  diet,  with  cordials  and 
stimulants.  Produce,  if  possible,  absorption  of  the  pus  by  blisters 
and  iodine,  applied  locally ;  if  the  absorption  cannot  be  effected,  open 
it  with  care;  if  small,  open  freely  and  discharge  all  the  pus,  and  then 
apply  pressure ;  if  the  sibsccss  is  large,  make  small  valvular  openings 
to  prevent  the  introduction  of  air,  and  then  apply  compresses. 

What  is  meant  by  termination  by  hemorrhage  ? — ^Where  the  coats 
of  the  blood-vessels  are  destroyed,  and  blood  poured  out. 

What  is  ulceration  ?  -^  Solution  of  continuity  in  the  soft  parts,  pro- 
duced by  inflammation. 

What  is  an  healthy  ulcer  f  —  A  granulating  surfiuse  secreting  pus ; 
the  granulations  being  firm,  florid,  equal  in  size,  very  slightly  elevated 
above  the  surrounding  surface,  and  covered  with  patches  of  lymph. 

Ilow  is  this  ulcer  to  be  treated?  — It  should  be  dressed  with  sim- 
ple cerate,  or  water  dressings,  or  a  light  poultice  applied  cold ;  the 
edges  are  to  be  supported  by  a  roller,  or  by  adhesive  strips ;  and,  if 
the  ulcer  be  upon  a  limb,  the  limb  must  be  in  the  horizontal 
position. 

How  may  irrUahle  ulcer  be  known?  —  It  is  known  by  the  ino- 
quality  of  the  granulations,  which  are  frequently  dark  or  fieiy  red| 
25 
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extremclj  pain^l  and  tender^  and  discharging  a  bloody  pus,  with 
ragged  and  inflamed  edges. 

Under  what  ciroomBtances,  and  in  what  sitnation  does  irritable 
nicer  occnr?  —  It  generally  occurs  in  persons  of  irritable  nervon& 
hnbit,  particularly  high  livers,  and  generally  occupies  the  outoide  of 
the  leg  just  above  the  ankle. 

What  is  the  treatment  to  be  adopted  ?-.-Calomel,  and  opium  inter* 
ually;  rest  with  the  limb  elevated;  application  of  nitrate  of  silver, 
afterwards  of  a  raw  carrot  poultice,  or  a  warm  bread  and  milk  poul- 
tice, or  of  an  ointment  composed  of  unguentum  cetacei,  and  unguen- 
turn  hydrargyri,  each  half  an  ounoe^  with  one  drachm  of  powdered 
opium. 

How  may  the  indolent  ulcer  be  recognised?  — By  its  indisposition 
to  heal )  its  loose,  flabby,  pallid,  and  sometimes  fungous  granulations, 
which  are  dry,  or  covered  with  a  glairy,  viscid,  and  cohesive  matter^ 
and  with  round,  soft,  and  smooth  edges. 

From  what  does  this  ulcer  arise?  —  From  neglect,  or  ftoim  a  shat- 
tered constitution,  by  which  an  ulcer^  at  first  healthy^  is  rendered  in- 
dolent. 

What  local  treatment  is  requisite?  —  The  edges  must  be  pared 
away,  and  the  surface  touched  lightly  with  nitrate  of  silver,  or  a  solu- 
tion of  nitric  acid,  or  with  a  decoction  of  oak  bark ;  or  sprinkled  with 
.  powdered  Aubarb,  or  red  precipitate ;  or  covered  with  red  precipi- 
tate ointment  or  basilicon;  and  the  limb  elevated,  and  surrounded 
with  a  roller;  the  edges  being  kept  near  each  other  by  adhesive 
strips. 

What  constitutional  means  are  to  be  used  ? — Mercurial  alteratives^ 
wine,  carbonate  of  ammonia,  opium,  and  general  tonics. 

What  is  granulation  ?-— That  process  by  which  solution  of  con- 
tinuity, formed  by  wounds  or  ulceration,  are  repaired  by  the  produc- 
tion of  new  substance  in  the  form  of  conical  elevations,  called  granula- 
tions. 

How  many  kinds  of  ^nulations  are  there?  —  Two;  healthy,  of  a 
fine  red  colour,  of  the  size  of  a  grain  of  wheat,  covered  with  patches 
of  coQgulable  lymph ;  and  unhealthy,  large,  flat,  and  flabby,  or  of  an 
inordinate  or  fungous  growth. 

What  is  cicatrization  ?  —  That  process  by  which  a  wound  or  ulcer, 
in  healing,  is  covered  with  a  new  skin. 

What  IS  mortification  ?  — ^The  loss  of  vitality  in  a  part  in  conse- 
quence of  inflammation. 

How  has  mortification  been  divided? — Into  gangrene  or  incipient 
mortification ;  and  sphacelus,  or  complete  death  of  the  part.  (This 
division,  however,  is  not  generally  retained.) 

What  are  the  signs  of  mortification  ? — Diminution  of  the  heat  and 
sensibility  of  the  part,  livid  discoloration  of  the  skin,  with  elevation 
of  the  cuticle  in  the  form  of  vesicles,  containing  a  thin  serum,  crepi- 
tation from  air  in  cellular  tissue,  great  prostration,  typhoid  pulse, 
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bTovn  Umgae,  low  delirium,  nausea,  subsoltos  iendinum ;  finally,  the 
circulation,  heat,  aud  sensibility  of  the  part  entirely  cease,  the  skin 
becomes  black  or  very  dark,  and  the  patient  sinks  suddenly,  or  some- 
times recovers. 

Where  the  patient  survives,  what  change  takes  plaoe  at  the  part 
affected?  —  A  line  of  demarcation  or  separation  is  formed  between 
the  living  and  dead  parts,  and  the  sphacelated  portion  is  separated  by 
ulceration. 

What  are  the  constitutional  remedies  to  be  adopted  in  the  treat- 
ment of  mortification?  —  Musk,  camphor,  opium,  carbmwte  of  ammo- 
nia,  the  mineral  acids,  bark,  wine,  and  generous  diet. 

What  are  the  local  remedies  ?  —  Warm  poultices,  with  yeast,  or 
powdered  charcoal,  or  carbonated  water  to  correct  the  foetor;  limo 
water  and  linseed  oU.  Blisters  have  also  been  recommended  to  be 
applied  so  as  to  cover  the  whole  of  the  affected  and  a  portion  of  the 
sound  part ;  and  also  scarification  of  the  mortified  part. 

What  is  ehronio  mortification?  —  A  peculiar  kind,  generally 
attacking  old  persons ;  commencing  in  the  form  of  a  bluish  spot  on 
one  of  the  toes,  followed  by  separation  of  the  cuticle,  and  gradual  ex- 
tendon  of  the  disease ;  sometimes  accompanied  by  severe  pain,  until 
the  patient  finally  sinks  with  the  general  symptoms  of  mortification. 

What  is  supposed  to  excite  this  disease  f— It  is  generally  attributed 
to  ossification  of  the  arteries. 

What  is  the  treatment  to  be  adopted? — Tonics  and  opiates  as 
general  remedies,  and  bread  and  milk,  or  yeast  poultices,  and  blisters 

Is  amputation  advisable?  —  It  is  not;  as  it  would  be  generally  fol- 
lowed by  mortification  of  the  stump. 

What  is  dry  mortification?  —  A  peculiar  form  of  mortification 
generaUy  attacking  the  feet,  which  gradually  lose  their  vitality,  and 
become  converted  into  a  dark  cdoured,  dried-up  mass,  resembling, 
in  appearance,  a  dried  anatomical  preparation;  generally  without 
foetor  or  sloughing;  although  sometimes  accompanied  with  acute 
burning  pain. 

What  is  the  pn^osis  of  this  disease? — Not  so  un&vorable  as  in 
chronic  mortification. 

What  is  the  cause  of  this  disease  ? — ^It  is  not  certainly  known ;  but 
it  has  been  attributed  by  some  to  the  use  of  damaged  grain,  especially 
that  containing  secale  comutum. 

What  method  of  treatment  is  to  be  pursued  ? — ^Blister  externally ; 
iodine  internally;  but  amputation  is  generally  the  only  effectual 
remedy. 

ERTSIPELAS. 

What  is  erysipelas?  —  An  inflammation  of  the  skin  and  subjacent 
cellular  tissue,  characterized  by  an  exanthema  or  eruption,  elevated, 
of  ft  bright  red  colour,  disappearing  under  pressure ;  with  sometimes 
vesicles  containing;  an  aiuber-culoured  serum. 
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What  other  forms  does  eiysipelas  assume?  —  Ist.  PMegmonougf 
characterized  bv  vivid  redness  diminishing  from  the  centre ;  swelling, 
hardness,  burning,  and  throbbing  pain ;  with  quick,  hard  pulse,  and 
3oated  tongue ;  2d.  (Edematous,  characterized  by  tumefaction,  not  so 
hard  as  in  the  former  variety;  the  skin  smooth  and  shining,  and 
pitting  on  pressure.  This  form  attacks  the  scrotum  and  loose  cellular 
tissue,  and  sometimes  the  face,  accompanied  by  delirium  or  coma^  and 
vomiting ;  and  sometimes  terminating  in  gangrene. 

What  varieties  does  simply  erysipelas  sometimes  exhibit? — It  is 
sometimes  erratic^  and  occasionally  terminates  in  metastasis  to  some 
internal  organ. 

What  is  the  prognosis  in  erysipelas?  —  In  the  simple  variety  it  is 
favourable,  as  it  generally  terminates  in  resdution  and  desquamation 
of  the  epidermis;  in  the  oedematous  form  it  is  more  grave,  particularly 
when  it  attacks  the  head ;  in  the  phlegmonous  form  the  prognosis  is 
often  very  unfavourable  if  allowed  to  proceed  to  suppuration,  the  pus 
forming  extensive  sinuses  under  the  skin,  and  the  patient  falling  a 
victim  to  the  constitutional  disturbance. 

What  are  the  causes  of  eijrsipelas  ?  —  It  frequently  arises  without 
any  apparent  cause,  when  it  is  said  to  be  idiopathic ;  but  it  often  fol- 
lows wounds  or  operations^  when  it  is  called  traumatic  eiysipelas. 

What  is  the  proper  treatment  in  this  disease  ? — ^Mercurials  and  an- 
timonials,  followed  by  sulphate  of  quinia,  which  haa  been  highly 
recommended ;  opium  too  is  often  serviceable ;  leeching  to  the  neigh- 
bouring sound  parts  is  preferable  to  bleeding ;  blisters,  and  cold  ap- 
plications, as  well  as  depletion,  should  be  used  very  cautiously,  espe- 
cially when  the  head  or  face  are  implicated ;  mercurial  ointments, 
acetate  of  lead,  tincture  of  iodine,  and  nitrate  of  silver,  are  among 
tbe  best  local  applications ;  and  in  the  phlegmonous  form  free  inci- 
sions should  be  used  to  prevent  the  pus  from  hurrowing  in  the  cellular 
tissue. 

PERNIO,   OR  CHILBLAINS,  AND    FROSTBITE. 

What  are  chilblains  ? — An  inflammatory  affection  produced  by  cold, 
or  a  sudden  transition  from  heat  to  cold,  accompanied  with  redness 
and  an  intense  itching,  and  sometimes  becoming  ulcerated  and  diffi- 
cult to  heal. 

What  parts  of  the  body  do  they  generally  attack  ? — ^The  heels,  toes, 
fingers,  ears,  nose,  and  lips. 

What  remedies  are  recommended  ? — ^Ice  water  and  snow,  liniment, 
carded  cotton,  alum  curd,  a  solution  of  nitrate  of  silver,  or  sulphate 
of  copper,  copaiba,  tincture  of  iodine,  and,  in  ulcerated  cases,  chloride 
of  lime  in  solution,  lime  water  and  linseed  oil,  citrine  ointment^  or 
basilicon  and  red  precipitate. 

What  is  frostbite  ? — Mortification  of  a  part  from  intense  cold. 

How  is  it  known?  —  By  the  skin  becoming  livid  or  white  after 
'exposure  to  cold,  and  sometimes  vesicating. 
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How  is  it  to  be  treated  ? — By  nibbing  tbe  part  witb  snow,  or  ico- 
water  until  tbe  circulation  is  restored,  (tbe  application  of  beat  is 
always  injurious;)  and  tben  applying  stimulus. 

FCRUNCTJLirS  OR  BOIL,  AND  ANTHRAX  OR  CARBUNCLS. 

Wbat  is  funinoiilus  or  boil?-— A  bard,  painful,  and  inflamed  tumour, 
indolent  in  progress,  baying  a  bard  central  core,  and  terminating  in 
suppuration. 

Wbat  is  its  ^per  treatment?  — Poultices  and  warm  fomentations 
until  suppuration  occurs,  and  tben  stimulating  injections  into  tbe 
cavity,  if  it  sbould  be  slow  in  filling  up. 

What  is  antbrax?  —  A  deep,  circumscribed  abscess  of  malignant 
cbaracter,  terminating  in  gangrene. 

Wbat  are  its  causes  ? — ^It  sometimes  arises  from  contact  of  animals 
tbat  bave  died  of  disease,  but  occurs  often  spontaneously. 

Wbat  is  tbe  proper  treatment  ? — Poultices  locally,  and  opiates  until 
suppuration  or  slougbing  takes  place,  and  tben  tbe  free  application 
of  caustic,  and,  internally,  stimulating  tonics. 

SCALDS  AND  BURNS. 

Wbat  are  tbe  constitutional  symptoms  produced  by  a  severe  scald 
and  bum  ?  —  Great  prostration,  dvspncoa,  and  sbivenng,  witb  sensa- 
tion of  extreme  cold ;  followed,  wben  reaction  takes  place,  by  consi- 
derable ifever. 

How  is  a  simple  bum,  witb  little  or  no  elevation  of  tbe  cuticle,  to 
be  treated  ?  -~  It  must  be  enveloped  in  raw  cotton,  or  covered  witb  a 
mixture  of  linseed  oil  and  lime  water,  or  of  wbite  of  eggs  and  sweet 
oil,  or  a  solution  of  sum  arable. 

Wbat  is  requisite  in  severe  or  ulcerated  bums? — Tbe  serum  must 
be  evacuated,  and  tbe  bum  dressed  witb  a  poultice,  or  witb  strips  of 
linen  covered  witb  a  solution  of  linseed  oil  and  lime  water,  or  sprinkled 
witb  powdered  cbalk,  or  xinci  carbonas. 

Wben  tbe  bum  is  very  extensive  and  produces  ^reat  prostration, 
wTiat  is  tbe  proper  treatment? — Carbonate  of  ammonia,  or  wine,  wbey, 
or  otber  stimulants  sbould  be  administered,  and  tbe  bum  dressed  witb 
turpentine  alone,  or  with  unguentum  resinsd,  or  witb  aloobol,  or  solu- 
tion of  cbloride  of  soda. 

How  is  tbe  restlessness  and  pain  to  be  relieved  ? — ^By  opiates,  after 
reaction  bas  been  restored. 

How  are  tbe  fongous  granuktions  in  severe  bums  to  be  treated  ? — 
They  must  be  removed  bv  tbe  knife  or  by  caustic,  and  afterwards 
dre^ed  with  an  ointment  of  bydrar^ri  oxidi  mbrom. 

Wbat  is  tbe  prognosis  in  bumsT — Generally  favourable;  but  a 
bum  comparatively  slight,  if  covering  an  extent  of  more  than  half 
tbe  body,  is  almost  necessarily  fatal,  from  inability  to  bring  about  re- 
action. 
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WOUNDS. 

What  is  a  wound  ?  — A  solution  of  continuity  in  a  soft  pait^  pro- 
duced by  some*nieohanioal  agent. 

How  are  wounds  divided?  —  Into  incised^  contused,  buserated, 
|unctured^  penetrating,  poisoned^  and  gnnskot  wounds. 

What  is  an  inoised  wound  f<-*A  wound  inflioted  by  a  Asapy  onttiiig 
instrument. 

What  is  the  prognosis  of  incised  wounds  f-~- They  are  mose  or  less 
dangerous  in  proportion  to  the  size  and  number  of  the  bkwdovesaek 
cut,  and  the  quantity  of  blood  lost. 

How  are  incised  wounds  to  be  treated? — If  blood-vessels  of  any 
size,  or  which  bleed  profusely,  be  cut^  they  are  to  be  dnwn  out  by  a 
tenaculum  or  artery  forceps,  and  a  ligature  thrown  around  eaoh  extre- 
mity; the  wound  is  then  to  be  cleansed  of  blood  and  foreign  matters, 
and  its  lips  brought  together  by  sutures  (xc  strips  of  adhesive  plaster, 
or  silk  covered  with  a  solution  of  ichthyocolla  or  collodion,  leaving 
spaces  between  the  plasters  for  the  escape  of  pus;  or  by  a  roller 
bandage. 

What  should  be  done  with  the  ends  of  a  ligature  after  it  has  been 
tied  ?  —  One  of  them  should  be  cut  off  near  the  knot,  and  the  other 
left  hanging  out  of  the  wound. 

What  is  the  objection  to  cutting  off  both  ends  of  a  ligature  ? — ^The 
wound  heals  over  them,  but  an  aboess  is  afterwards  formed  for  their 
dischaige,  and  delay  is  thus  occasioned. 

How  long  is  it,  generally,  before  ligatures  come  away  7 -—From  six 
to  twelve  days* 

K  it  be  imjpossible  to  take  up  the  artery  at  the  wounded  part,  what 
is  to  be  done  r  — -  Compression  must  be  made  upon  the  main  trunk  or 
vessel  supplying  the  part,  by  means  of  a  tourniquet,  or  by  twisting  a 
handkerchief  knotted  over  the  vessel  to  be  compressed,  or  by  pressure 
with  the  hand,  until  the  internal  trunk  supplying  the  part  can  be  cut 
down  upon  and  tied. 

What  kind  of  ligatures  are  employed,  and  how  are  they  used  ?-.-.The 
beet  kind  are  those  of  saddler's  silk,  or  fine  packthread,  which  should  be 
waxed,  tied  securely,  and  one  end  cut  off,  leaving  the  other  hanging 
out  of  the  wound  to  fibcilttate  its  eubsequent  extraction,  and  some- 
times the  animal  or  leather  ligature  and  leaden  one  are  used. 

Is  it  ever  necessary  to  tbrow  a  ligature  around  a  vein  ? — ^It  is  only 
necessary  in  very  large  veins,  and  is  attended  by  considerable  danger 
of  inflammatk>n. 

What  method  of  arresting  hemorrhage  has  been  attempted  to  su- 
persede the  ligature  ? — ^Torsion,  or  twisting  the  inner  coat  of  the  artery 
by  means  of  forceps. 

Is  this  method  effectual? — It  has  succeeded  in  arteries  of  small 
sise,  but  is  not  to  be  depended  on  in  large  vessels. 

From  what  circumstance  did  this  operation  suggest  itself  ?  — ^From 
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the  fact  tliat  lacerated  wounds^  eyen  of  large  arteries^  seldom  bleed 
much. 

What  other  means  of  stopping  hemorrhage  are  sometimes  employed  ? 
—The  application  of  cold,  of  sponge,  powdered  agaric,  or  brameriai 
•od  Bometimes  the  actual  canteiy. 

When  are  these  emplojed  1  — ^When  the  blood  ooses  from  a  surface^ 
or  profiise  bleeding  takes  place  from  vessels  too  small  to  be  secured. 

How  do  all  these  methods  arrest  hemorrhage  ?  —  By  the  formation 
of  ooagnla  in  the  mouths  of  the  divided  vessels,  the  inner  coats  of 
Wkieh  are  retracted  and  diminished  in  calibre.  ( 

Of  what  are  sutures  made  and  how  are  they  used  t  —  Tliey  may 
be  made  of  the  same  material  as  the  ligatures,  and  are  generally  used 
in  the  form  of  interrupted  suture,  or  of  the  twisted  or  hare-lip  suture 
and  Glover's. 

How  is  the  interrupted  suture  made?-— By  arming  a  ligature  with 
a  curved  needle  at  each  extremity,  and  pushing  them  through  each 
lip  of  the  wound ;  the  wound  is  then  drawn  together,  and  the  ligature 
tied  in  a  knot. 

How  is  the  twisted  suture  formed  ?-— By  passing  a  needle  or  silver 
pin,  armed  with  a  steel  point,  throi^h  the  opposite  edges  of  the 
wound,  and  bringing  the  edges  together  by  passing  the  ligature 
alternately  around  each  extremity  of  the  pin,  in  the  form  of  a  figure 
eight  (8). 

What  further  treatment  do  incised  wounds  require? — Merely  to 
be  kept  moist  by  a  water-dressing  (compresses  soaked  in  water),  or  by 
a  dressing  of  simple  cerate. 

What  is  the  usual  mode  of  union  of  incised  wounds? — Union  by 
tlie  medrum  of  the  coagulable  lymph  of  the  blood,  without  suppura- 
tion.    (This  is  denominated  umon  by  the  first  intention,) 

What  is  a  contused  wound  ?  — One  inflicted  by  a  blunt  instrument, 
which  produces  a  wound  with  bruised  edges,  and  with  little  or  no 
hemorrhage.         « 

How  are  these  wounds  generally  healed?  —  By  granulations. 

How  are  contused  wounds  to  be  treated? — Sutures  and  pressure 
with  bandi^es  must  be  avoided,  and  union  by  the  first  intention 
attempted  to  be  brought  about,  which,  however,  is  seldom  possible ; 
in  this  ease  we  must  encourage  suppuration  by  poultices,  &c. 

What  is  a  contusion  ?  —  A  bruise  without  loss  of  continuity,  indi- 
cated by  discoloration,  from  extravasation  of  blood  beneath  the  skin. 

How  is  it  to  be  treated  ?  —  By  leeches,  cold  lead-water,  rest,  &o. 

What  is  a  koerated  wound  ?  —  One  which  is  torn  rather  than  cut; 
inflicted  genemlly  by  an  instrument  with  a  ragged  edge. 

Is  the  hemorrhage  often  great  in  these  cases?-— No;  not  even 
when  krge  vessels  are  torn  across. 

To  wl»t  is  this  to  be  attributed  ?  —  To  the  torn  edges  of  the  artery 
bein^  very  fiivourable  to  the  formation  of  a  coagulum. 

How  are  lacerated  wounds  to  be  treated?  —  Foreign  substances 
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must  be  remoyed^  and  nnion  bj  tbe  first  intention  (which  somctimeB 
occurs  in  these  cases),  must  be  attempted  to  be  brought  about ;  and 
this  failing,  thcj  are  to  be  dressed  with  poultices  or  water-dressings, 
and  the  general  state  of  the  constitution  is  to  be  attended  to. 

What  is  a  punctured  wound  ?  —  One  inflicted  by  a  sharp,  narrow, 
pointed  instrument^  as  a  thorn,  a  splinter  of  wood  or  bone,  the  point 
of  a  scalpel,  &c. 

What  is  the  principal  danger  from  punctured  wounds  ?  — The  for- 
mation of  pus  under  the  fascia ;  inflammation  of  the  lymphatics  and 
iheir  glands  3  spasmodic  twitchings,  and  sometimes  tetanus  from  injury 
of  a  nerve. 

What  is  the  proper  treatment  ?  — *  In  ordinary  cases  a  simple  poul- 
tice is  sufficient,  with  extraction  of  the  foreign  substances;  if  bad 
symptoms  show  themselveSi  we  must  have  recourse  to  free  incisions, 
to  divisions  of  the  injured  nerve,  to  blisters,  and  to  the  administration 
of  opium,  purgatives,  sometimes  stimulants,  &c. 

How  do  penetrating  differ  from  punctured  wounds  ?  —  In  extend- 
ing further  below  the  surface,  and  frequently  giving  rise  to  internal 
hemorrhage,  which  is  very  difficult  or  impossible  to  be  arrested. 

What  are  poisoned  wounds  ?  —  Wounds  accompanied  by  the  intro- 
duction into  the  system  of  animal  or  other  poisons ;  as  from  the  sting 
of  the  bee,  the  bite  of  a  rabid  dog,  or  poisonous  serpent. 

How  should  these  wounds  be  treated  ?  —  When  arising  from  the 
sting  of  a  bee  or  other  insect,  the  local  application  of  aqua  anunoniae, 
or  of  a  solution  of  acetas  plumbi,  or  of  the  juice  of  onion,  will  gene- 
rally prove  sufficient ;  in  bites  of  serpents,  &c.,  the  wound  should  be 
sucked  by  the  mouth  or  by  cups,  and  then  the  wounded  part  should 
be  excised  and  cauterised.  A  ligature  should  also  be  thrown  around 
the  limb  above  the  part  bitten.  If  from  the  bite  of  a  rattlesnake  or 
other  serpent,  or  from  poisoned  arrows,  the  free  use  of  iodine  or  iodide 
of  potassium,  applied  locally  and  continuously,  in  addition  to  the  cup- 
ping-glass and  excision  of  the  part,  has  been  found  by  Dr.  Brainard, 
of  Chicago,  to  promise  more  than  any  other  treatment.  [See  Smith- 
sonian Report,  1854.]  The  Cannabis  Indica  has  lately  been  recom- 
mended. 

What  is  the  treatment  in  hydrophobia? — Excising  the  part,  apply«> 
ing  the  cupping-glass,  cauterising  the  wound,  applying  iodine  freely. 
When  the  disease  is  fiillv  established,  there  is  little  hope  of  cure ;  the 
patient  may  be  relieved  by  the  free  and  constant  inhalation  of  chloro- 
form, or  ether. 

What  are  the  consequences  of  dissecting  wounds  ?  —  Sometimes  a 
simple  pustule,  slightly  elevated,  with  redness,  burning,  and  itching, 
discharging  thin  pus ;  from  this  lymphatic  inflammation  may  follow, 
which  may  terminate  in  suppuration,  with  typhoid  fever  as  a  consti* 
tutional  affection. 

What  18  the  treatment  in  such  cases?  —  The  application  of  stimu- 
lating poultices  of  tar,  yeast,  or  lye  •  afterwards  opening  the  pustule 
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freely  and  ft^pljing  caustiG.  When  the  lymphatics  are  affected, 
leeches,  cold  applications,  and  applications  of  iodine  locally.  Blood- 
lelting,  if  the  fever  is  high.  If  there  is  extensive  suppuration,  open- 
ing by  free  incisions,  and  supporting  the  strength  of  the  patient, 
especially  if  typhoid  fever  supervenesi  by  stimulants,  good  diet, 
pure  air,  and  allaying  pain  by  opiates. 

What  is  the  character  of  the  wound  produced  by  a  musket-ball  or 
similar  projectile?  —  It  is  in  the  form  of  a  tube,  the  sides  of  which 
almost  invariably  slough,  owing  to  the  wound  being  contused,  from  the 
forcible  introduction  of  a  blunt  instrument  or  ball. 

What  is  the  character  of  the  openings  made  by  a  ball  ?  —  The  one 
at  which  it  enters  is  smooth  and  regular,  owing  to  the  ball  passing 
from  a  rare  to  a  dense  medium,  and  the  opening  by  which  it  makes 
its  escape  is  larger  and  ragged,  owing  to  its  passing  from  a  dense  to  a 
rare  medium. 

How  are  gunshot  wounds  dangerous  1  — By  their  producing  exten- 
sive laeerations,  ftaotures,  and  contusions,  by  penetrating  important 
organs,  or  lacerating  large  blood-vessels. 

How  are  musket-balls  sometimes  diverted  from  their  course  f — By 
striking  obliquely  upon  a  bone,  they  have  been  made  to  pursue  a  cir- 
cular course  around  it,  and  make  their  escape  at  a  point  opposite  that 
at  which  they  entered. 

What  is  the  treatment  of  gunshot  wounds?  —  The  hemorrhage 
must  fffst  be  arrested,  and  the  ball  extracted  by  means  of  a  foroeps, 
or  by  an  opening  made  immediately  over  it,  the  wound  dressed  with 
water-dressings  or  poultices,  and  the  constitutional  symptoms  watched 
with  great  care. 

How  may  the  course  of  a  ball  be  ascertained? — By  the  finger,  or 
by  a  bullet-probe,  or  forceps,  or  scoop,  or  wax  bougie;  or,  if  it  has  tra- 
relled  under  the  skin,  by  a  red  line  of  inflammation  appearing  a  day 
or  two  after. 

What  caution  is  to  be  observed  ?  —  To  avoid  unnecessary  probing, 
and  not  to  out  down  to  the  ball,  unless  it  be  within  a  little  distance 
of  the  surface* 

What  remarkable  property  is  there  belonging  to  a  leaden  bullet  ? — 
It  creates  little  or  no  inflammation  unless  it  be  lodged  in  a  bone,  or 
just  beneath  the  skin;  the  parts  healing  readily  around  it  and  forming 
a  cyst. 

What  peculiarities  are  exhibited  by  wounds  and  injuries  of  the 
Bcaln? — A  remarkable  tendency  to  eiysipelatous  inflammation,  and 
to  the  development  of  neuralgic  pains  and  nervous  twitching,  and 
great  constitutional  irritation. 

How  are  these  injuries  to  be  treated? — The  hair  is  to  be  shaved 
off  from  the  part,  and  the  wound  treated  as  in  ordinary  cases. 

How  are  gunshot  wounds  of  the  head  dangerous  ?  —  By  producing 
ftaetttfes  of  the  skull  and  injury  of  the  brain,  ofbcn  proving  fatal. 

What  caution  must  be  observed?  —  Not  to  be  too  officious  in 
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searching  for  a  ball  that  has  penetrated  the  substance  of  the 
lest  we  increase  the  mischief. 

Is  the  ball  to  be  extracted  in  any  case  ? —  It  may  be  cot  dovn 
upon  with  the  trephine,  if  it  is  known  to  be  immediately  under  the 
bone. 

What  sympathetic  affection  sometimes  follows  injuries  of  the 
head  ?  —  Abscess  of  the  liver. 

What  injuries  may  arise  from  wounds  of  the  face  ?  —  BestradioQ 
of  the  eye  itself;  injuiy  of  the  orbit,  giving  rise  to  fungus,  and  pro- 
trusion of  the  eyeball ;  protrusion  of  the  iris  through  a  wound  in  the 
cornea ;  amaurosis  from  injury  of  the  supra-orbitar  nerve ;  deformity 
from  wounds  of  the  nose,  lips,  and  ears;  salivary  fistula,  fiom  division 
of  the  parotid  duct ;  and  injury  of  the  tongue  from  the  teeth,  or  frag- 
ments of  a  bone,  or  a  bullet  being  driven  into  it. 

How  should  wounds  of  the  tongue  be  treated  ?  —  The  foreign  sub- 
stances should  be  removed,  and  the  edges  of  the  wound  drawn  to- 
gether by  the  interrupted  suture  j  the  teeth  being  kept  asunder  to 
avoid  injury  to  the  tongue. 

What  may  render  wounds  of  the  neck  dangerous  ?  —  Division  of 
the  carotids  of  the  thyroid  gland,  or  of  the  lingoal  or  thyroid  arteries 
(giving  rise  to  sudden  and  &tal  hemorrhage),  or  of  the  eighth  pair 
of  nerves,  giving  rise  to  dyspnoea  or  suffocation. 

What  caution  is  to  be  observed  in  wounds  in  which  the  trachea  or 
oesophagus  is  divided  ?  —  The  patient  should  be  nourished  through  a 
catheter  or  stomach  tube,  to  prevent  the  escape  of  the  food  through 
the  sides  of  the  wound. 

Wliat  deformities  sometimes  arise  from  extensive  wounds  of  the 
neck? — Deformities  and  contractions  from  irregular  union  of  the 
edges  of  the  wound. 

How  may  this  be  prevented? — By  supporting  the  head  of  the 
patient  by  a  stock ;  tnrough  a  hole  in  front  of  which  the  wound 
should  be  dressed. 

How  are  wounds  of  the  chest  dangerous? — By  perforating  the 
heart  or  large  vessels,  or  intercostal  or  scapular  arteries,  giving  rise  to 
fatal  hemorrhage ;  or  of  the  pleura,  giving  rise  to  collapse  of  the  lung, 
to  pleurisy,  or  emphysema  oi  the  subcutaneous  cellular  tissue ;  or  of 
the  pericardium,  giving  rise  to  pericarditis;  or  from  the  forcing  of 
foreign  bodies,  as  buttons,  spiculse  of  bone,  or  fragments  of  clothing 
into  the  cavity  of  the  chest,  giving  rise  to  suppuration ;  or  from  ^t- 
foration  of  the  lung  itself,  giving  rise  to  hemorrhage,  to  inflammation 
and  suppuration. 

Are  wounds  penetrating  the  cavities  of  the  heart  necessarily  fatal  ? 
—  They  are,  although  patients  have  sometimes  lived  days,  or  even 
weeks,  after  the  injury. 

How  is  profuse  hemorrhage  from  the  lungs  or  intercostal  arteries 
to  be  treated  ?  —  Blood  is  to  be  drawn  from  the  arm  until  the  hemor- 
rhage from  the  lung  or  intercostal  artery  be  moderated ;  the  foreign 
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BobAtenees  an  then  to  be  extracted,  if  possible ;  tbe  wounded  vessel 
most  then  be  secured  by  a  compress^  and  the  chest  surrounded  by  a 
roNer,  and  peifeot  rest  enjoined. 

Rim  mkj  6>reign  bodies  be  sometimes  eztraeted  from  the  cavity  of 
the  chest? — By  injections  of  tepid  water  through  the  opening  into 
the  chest 

How  are  wounds  of  the  abdomen  dangerous? — From  injury  of  the 
peritoueum,  producing  severe  and  obstinate  inflammation ;  from  per- 
fonrtioQ  of  the  stomachi  intestines,  kidneys,  liver,  spleen,  or  large 
veesels,  producing  dangerous  and  frequently  fatal  effusion  of  blood  or 
fiBces,  «o.,  into  the  cavity  of  the  peritoneum. 

Are  wounds  of  the  intestines  or  peritoneum  necessaiily  fktal  ?^— No ; 
they  have  often  been  pierced  by  a  sharp-pointed  instrument,  or  by  a 
musket-ball,  without  being  followed  by  any  bad  effects,  owing  to  an 
effusion  of  lymph^  which  fills  up  the  perforation  and  unites  the  sides 
with  the  adjoining  parts. 

How  may  a  peroration  of  an  intestine  be  known  ?  —  By  the  escape 
of  food  or  tiBocal  matters  through  the  external  openings  or  the  passage 
of  blood  per  anum. 

What  are  the  signs  indicating  efiusion  into  the  cavity  of  the  abdo- 
men?—-Great  and  sudden  prostration^  a  weak^  wiry  pulse,  collapsed 
countenance,  clammy  sweat. 

Are  wounds  of  the  bladder  generally  fatal  ? — ^They  are  not ;  unless 
an  effusion  of  urine  takes  place  into  the  cavity  of  the  abdomen ;  the 
wound  sometimes  may  heal  with  the  ball  remaining  in  the  bladder. 

What  precaution  is  necessary  in  wounds  of  the  bladder,  to  prevent 
urinous  infiltration  of  the  surrounding  tissues  ?  —  A  catheter  should 
be  introduced  through  the  urethra,  and  allowed  to  remain  until  the 
wound  is  healed. 

How  are  wounds  of  the  abdomen,  accompanied  by  protrusion  of 
intestines  or  omentum,  to  be  treated  ?  — The  intestine  must  be  re- 
stored, for  which  purpose  the  wound  may  be  somewhat  dilated,  if  ne- 
cessary. 

How  are  wounds  of  the  intestines  or  bladder,  requiring  the  suture, 
to  be  treated  ? — ^When  sutures  are  necessary,  the  interrupted  one  is  to 
be  used,  or  the  perforation,  if  it  be  not  large,  may  be  surrounded  by 
a  ligature  and  drawn  up  like  the  mouth  of  a  purse,  and  both  ends  of 
the  ligature  cut  off;  or,  if  the  intestine  be  entirely  severed,  the  edge 
of  one  portion  should  be  inverted,  so  that  the  two  peritoneal  sunaces 
may  be  united. 

How  are  the  wounds  of  the  stomach  to  be  treated  ? — The  general 
inflammatory  symptoms  are  to  be  combated,  and  ligatures  are  not  to 
be  used,  unless  absolutely  necessaiy ;  in  which  case  it  is  best  to  stitch 
the  edges  of  the  wound  in  the  stomach  to  the  surrounding  soft 
parts. 

What  becomes  of  the  ligature? — ^It  gradually  finds  its  way  through 
the  coats  of  the  intestine,  and  is  discharged  per  anum 
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Hci^  ne  the  ^oands  of  the  liver,  spleeDi  and  kidneys  to  be  treated  f 
— ^Nothing  can  be  done  but  to  combat  the  resulting  inflammation. 

What  disagreeable  effects  sometimeB  result  from  wounds  of  the 
genital  organs  ?  —  Sloughing  of  the  sorotomi  or  fungus  6f  the  testicle. 

How  are  these  to  be  treated?— Bj  removing  the  diseased  paits^  and 
poulticing,  &o. 

How  i^ould  wounds  of  the  penis  be  treated  f^— The  arteries  should 
be  picked  out  and  tied,  or  compressed  bj  introducing  a  catheter  into 
the  urethra^  and  compressing  toe  penis  upon  it  by  a  bandage ;  and  if 
the  urethra  be  divided,  the  catheter  should  be  kept  there  until  the 
wound  is  healed,  to  prevent  sloughing  from  contact  of  the  urine. 

What  peculiar  danger  attends  wounds  of  joints  f'^Serere,  and,  very 
often,  fiital  inflammation  of  the  synovial  membrane. 

What  pecidiar  treatment  is  demanded  ?  <^  The  wound  shonM  be 
closed  immediately,  and  the  inflammation  combated  by  general  and 
local  bleeding,  blisters,  purging,  opiates,  elevation  of  the  limb,  &c. 

What  is  frequently  necessary  in  wounds  of  the  joints  ? — ^^puta- 
tion  of  the  limb. 


PAETICULAR  ABCESSES. 

ABCE88    01*    TBI    ANTRUM    MAX^LLARE. 

What  is  abcess  of  the  antrum  ?^  A  collection  of  foetid,  unhealthy 
pus  in  the  antrum  mazillare. 

What  are  the  symptoms  ?  —  Deep-seated,  severe  pain  in  the  part 
of  the  face  corresponding  to  the  antrum. 

What  is  the  cause  of  Siis  affection  t  —  Generally  irritation,  and  ul- 
ceration into  the  cavity  of  the  antrum,  produced  by  the  roots  of  the 
teeth. 

What  is  the  remedy? — ^ExtracHon  of  the  teeth  producing  the  affec- 
tion, and  tapping  the  abcess  by  perforating  the  floor  of  the  antrum ; 
and  after  the  matter  has  been  evacuated  using  astringent  injections. 

MAMMARY    AB0X88. 

What  are  the  symptoms  of  mammary  abcess  7  —  Swelling,  severe 
throbbing  pain  and  distension  of  the  part;  continuing  often  for 
weeks,  and  terminating  in  suppuration,  denoted  by  the  usual  signs. 

What  are  the  causes  of  abscess  of  the  breast  ?  —  Cold,  injuries  or 
distension  of  the  breast  with  milk,  or  a  Uow  upon  the  part. 

What  treatment  is  to  be  pursued  ?  —  Cupping  or  leeching  to  prevent 
suppuration ;  if  not  possible  to  effect  this,  poultices,  and  opening  the 
abscess  when  fluctuation  is  perceived,  suspending  the  breast  in  a 
sling,  or  supporting  it  by  adhesive  strips,  (if  sinuses  occur,  they  are 
to  be  laid  open,  and  touched  with  caustic,  or  stimulating  injections 
used.) 
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AfiSOBSS    OF    THE    LtYSB. 

What  are  the  symptoiknfi  of  absoeas  of  the  liver  ?  —  Pain  and  cnrelling 
in  the  r^on  of  the  liyer^  inabilitj  to  lie  upon  the  affected  side)  and, 
finallj,  fluctuation. 

From  what  causes  does  it  arise  f  -^  From  hepatitis,  from  injuriee  of 
the  liver,  or  obstruction  of  the  gall  ducts. 

How  is  it  to  be  treated  ?— By  the  usual  constitutional  means,  and, 
when  necessary,  to  tap  the  abscess  with  a  trocar  or  bistoury  as  soon  as 
any  swelling  is  perceived,  to  prevent  its  bursting  internally,  in  which 
case  it  is  almost  invariably  J&taL 

What  caution  is  necessary  to  a  patient  recovering  from  hepatic 
abscess? — Not  to  indulge  too  freely  in  eating,  as  this  is  sometimes 
pioduetive  of  &tal  relapse. 

PSOAS,  Ofet   LUHBAB    ABSCESS. 

What  is  psoas  or  lumbar  abscess? — Secretion  of  pus  from  the 
cellular  substance,  or  ulceration  of  the  vertebrao  and  soft  parts  near  the 
peoea  muscles. 

What  are  its  symptoms?-— Pain  in  the  lumbar  region,  extending 
toward  the  thigh  and  in  the  course  of  the  spermatic  cord,  sometimes 
attended  with  retraction  of  the  testis ;  contraction  of  the  flexors  of 
the  thigh ;  and  the  appearance  of  a  fluctuating  tumour  under  Poupart's 
ligament,  or  under  the  fascia  lata  femoris,  or  between  the  bladder  and 
the  rectum ;  together  with  hectic,  or  the  usual  signs  of  suppuration. 

What  is  the  pn^osisf— -Un£Bivourable;  the  patient  frequently 
sinking  from  hectic. 

What  are  the  indicaUons  for  treatment?  —  To  prevent  suppuration, 
if  possible,  by  cupping,  leeching,  and  blistering;  and  if  suppuration 
occurs  to  support  the  constitution,  and  draw  off  the  pus  gradually,  at 
two  or  three  sittings,  by  a  small  puncture. 

FEMORAL    ABSCESS. 

How  are  abscesses  under  the  fascia  lata  femoris  to  be  treated  ? — Jf 
repeated  blistering  should  not  answer,  they  are  to  be  evacuated  by 
puncture  with  a  lancet;  and  the  thigh  tightly  bandaged. 

PABONTCHIA^    0&    WHITLOW. 

What  is  fMiron^ehia  or  whitlow?  —  An  abscess,  generally  com 
mencing  in  the  vicinity  of  the  nail,  and  travelling  under  the  sheath 
of  the  tendons,  and  sometimes  up  the  arm. 

What  are  its  symptoms?-^ Acute  throbbing  pain,  and  swelling, 
with  a  very  painful  sense  of  tension  in  the  affected  part. 

How  does  the  disease  sometimes  terminate?  —  In  necrosis,  and  loss 
of  one  or  more  phalanges. 

How  is  it  to  be  treated? — Blisters  are  sometimes  useful,  but  ' 
26 
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only  effeotual  mode,  genorally,  is  to  lay  open  tbe  part  to  the  bone  with 
the  koife. 

What  other  form  of  whitlow  is  there  ?  —  Onychia  maligna,  affecting 
principally  the  immediate  vicinity  of  the  nail,  and  giving  rise  to 
fungous  granulations. 

How  is  this  form  to  be  treated  ?  —  The  nail  must  be  removed  if  it 
increases  the  irritation,  and  the  fungus  touched  with  sulphate  of 
copper  or  nitrate  of  silver,  and  afterwards  dressed  with  a  mixture  of 
equal  parts  of  copaiba  and  tinct.  opii  or  tar. 

What  are  the  causes  of  paronychia  ?  —  It  arises  frequently  from  the 
prick  of  a  needle,  or  thorn,  or  spiculum  of  bone  j  but  sometimes  from 
venereal  taint. 

SPECIFIC  DISEASES- 

SCROFULA. 

What  do  you  understand  by  scrofula  ?  —  That  peculiar  constitutional 
taint  manifested  by  enlargement  of  the  lymphatic  glands,  and  a  general 
cachectic  condition  of  the  system. 

What  are  its  causes  ?  —  5lost  generally  the  disease  is  hereditary,  or 
induced  by  impure  air,  want  of  exercise,  bad  diet,  clothing,  and 
indulgence  in  the  depressing  passions  of  the  mind,  &o. 

What  is  the  treatment  of  scrofula?  —  It  should  be  hygienic  in  a 
high  degree,  and  a  resort  to  the  vegetable  alteratives  as  meeereum, 
sartiapariila,  &c.,  or  the  preparations  of  iodine,  iron  and  cod  liver  oil. 

What  is  necessary  in  case  of  scrofulous  ulcer,  in  addition  to  con- 
stitutional treatment  ?  —  Mild  ointments,  iodine  cataplasm,  alterative 
washes,  nitrate  of  silver,  &c. 

CANCER. 

What  is  cancer?  —  A  peculiar  malignant  growth,  affecting  more 
043pecially  the  mammae  and  uterus  in  females,  and  the  penis,  testicles^ 
and  lower  lip  in  males. 

What  are  the  causes  of  cancer?-^ Of  the  immediate  causes  we 
know  little.  (For  the  latest  theories  in  regard  to  it  we  would  refer 
to  MuUer's  Physiology  and  Carpenter's  Physiology,  where  the  doc- 
trine in  regard  to  change  of  cells  is  taught).  The  exciting  causes 
are  a  blow  or  fall  upon  the  part,  or  the  action  of  any  external  irritant. 

What  are  the  two  stages  of  cancer,  and  how  are  they  known?-— 
The  first  is  that  of  tcirrhut  ox  hardening  of  the  soft  parts,  t^e  second 
is  that  of  open  cancer,  or  ulceration.  The  first  is  known  by  a  preter- 
natural hardening  of  the  soft  parts,  not  easily  resolved ;  the  tumour  is 
unequal  on  the  surface,  the  skin  covering  it  is  blue,  or  of  a  leaden 
hue,  the  pain  is  vehement  and  oftentimes  compared  to  the  gnawing 
of  an  animal.  This  condition  may  exist  for  some  time  before  ulcera- 
tion takes  place,  which  produces  a  foul  fungous  sore,  with  a  surface 
dark  rod  and  glassy,  and  the  margins  elevated,  everted,  and  iire- 
^ular. 
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What  is  the  treatment  of  cancer?  —  As  soon  as  the  disease  de- 
velopes  itself,  it  should  immediately  be  dissected  out  if  possible ;  (even 
this,  however,  rarely  sacceedsY  The  pain  should  be  assuaged  by  the 
usual  anodyncd,  both  externally  and  internally. 

What  are  the  various  preparations  which  have  been  used  to  eradi- 
cate the  affection  ? — Those  of  iron  and  arsenic,  iodine,  oonium,  zinc, 
corrosive  sublimate,  and  the  extract  of  poke  root,  &c. 

What  caution  is  requisite  in  removing  a  cancerous  or  otherwise 
diseased  testicle  ?  —  Not  to  divide  the  cord  by  a  single  incision,  but 
by  a  series  of  cuts ;  tying  each  artery  as  it  is  divided,  lest  the  cord 
shrink  within  the  abdomen  before  the  hemorrhage  is  arrested. 

VUNQUB    HEMATODES. 

What  is  the  character  of  fungus  hematodes?  —  It  is  a  malignant 
tumour,  attacking  any  part  of  the  body ;  sometimes  remaining  for  a 
long  time  stationary,  elastic,  and  imparting  a  deceptive  sense  of  fluc- 
tuation to  the  touch ;  increasing  with  great  rapidity,  when  in  a  state 
of  activity,  and  finally  ulcerating  through  the  skin  in  the  form  of  a 
dark  red  fungus,  extremely  vascular,  and  bleeding  profusely  when 
cut,  or  sometimes  spontaneously. 

What  treatment  is  proper  in  this  disease? — The  only  hope  of  re- 
moving the  disease  lies  in  the  amputation  of  the  limb  on  which  tho 
tumour  is  situated,  or  excision  of  the  part ;  and  even  this  very  fre- 
quently is  unsucc^Bsful,  from  the  return  of  the  disease. 

OONOBBHOSA. 

What  is  gonorrhoea  ?— An  inflammatory  discharge  from  the  mucous 
membrane  of  the  urethra,  glans  penis,  and  prepuce  in  men,  and  of 
the  urethra  and  vagina  in  women ;  arising  from  impure  connection, 
and  capable  of  being  communicated  by  contact. 

With  what  other  discharges  ia  it  sometimes  confounded?— -With 
blenorrhagia,  or  simple  muoous  discharge,  not  communicable  by  con- 
tact, but  oftener  (in  women)  with  leucorrhoea. 

How  may  vaginal  gonorrhoea  be  distinguished  from  leucorrhoea?  — 
By  many  it  is  bought  impossible  to  do  so ;  but  on  examination  with 
a  speculum  per  vaginum,  erosions  or  superficial  ulcers  of  the  mucous 
membrane  may  be  sometimes  detected  in  gonorrhoea. 

Is  the  matter  of  gonorrhoea  capable  of  giving  rise  to  chancre,  or 
symptoms  of  constitutional  syphilis  ? — ^It  is  not. 

From  what  has  the  contrary  opinion  arisen? — From  larvafed  ut 
hidden  chancres  existing  in  the  urethra  at  the  same  time  with  gonor- 
rhoea. 

What  are  the  principal  symptoms  of  gonorrhoea  ? — ^Redness  of  the 
mouth  of  the  urethra,  prepuce,  and  glans;  discharge  of  fluid,  at  first 
thin  and  white,  but  afterwards  thicker,  and  yellow  or  greenish,  and 
of  peculiar  smell;  scalding  pain  on  passing  the  urine;  sometimes 
lenesmus,  and  chordeo  or  painful  spasmodic  erection  of  the  penis. 
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How  does  gonorrlKBa  sometixnes  terminate  7  —  When  not  cured,  it 
freqaently  degenerates  into  gleet^  or  a  scanty  whitish  discharge^  diffi- 
cult to  care. 

How  should  gonorrhoea  be  treated  ?  —  When  acute  inflammation  is 
present,  leeches  and  general  antiphlogistic  remedies  should  be  used ; 
and  after  the  inflammation  is  subdued,  or  the  disease  has  assumed 
the  chronic  form,  the  internal  administration  of  cubebs,  copaiba,  or 
uva  ursi ;  or  local  injections  of  solutions  of  tannin  (three  grains  to 
the  fluid  ounce),  or  of  acetate  of  lead,  sulphate  of  zinc,  nitrate  of 
silver  (one  to  six  grains  up  to  forty,  to  the  fluid  ounce),  or  chloridu 
of  zinc,  or  of  iodide  of  iron  (half  a  grain  to  the  fluid  ounce),  will  be 
useful. 

Why  are  astringent  injections  prohibited  in  the  inflammatory 
stage  of  gonorrhoea?  —  From  the  danger  of  producing  swelled  tes- 
ticle. 

Is  mercury  at  all  necessary  or  useful  in  this  disease? — It  is  not. 

What  article  is  highly  recommended  as  an  internal  remedy  in  the 
inflammatory  stage  of  gonorrhoea?  —  Copaiba,  in  the^ose  of  one  or 
two  drachms. 

What  treatment  is  adapted  to  relieve  or  prevent  chordee? — The 
administration  of  opium  and  camphor  in  combination  with  hipulHn, 
in  the  proportion  of  one  grain  of  opium  to  three  of  camphor,  or  of  ex- 
tract of  hyosciamus  and  camphor,  in  the  proportion  of  two  grains  of 
the  former  to  three  of  the  latter;  to  be  taken  nightly. 

What  afiections  frequently  result  from  gonorrhoea?  —  Phymosis, 
paraphymosis,  strictures  of  the  urethra,  and  sometimes  sympathetic 
(not  syphilitic)  buboes. 

What  is  meant  by  balanitio  or  spurious  gonorrhoea?  —  A  gonor- 
rhoeal  inflammation  of  the  glans  penis. 

What  treatment  is  required  ?  —  Cooling  lotions,  or  nitrate  of  silver 
passed  lightly  over  tiie  inflamed  sur&ce. 

What  treatment  is  required  in  gleet  ?•<-*- Astringent  injectioBs;  in« 
jections  of  a  solution  of  the  sulphate  of  quinine;  or  the  passage  of 
large  bougies  into  the  urethra. 

How  ^ould  sympathetic  buboes  be  treated? — By  leeching,  blis* 
tors,  and  general  antiphlogistio  remedies. 

8TPHILIS. 

How  is  syphilis  divided?-* Into  tiiree  stages;  primary,  seoondary, 
and  tertiary. 

In  what  does  primary  syphilis  consist  ?  —  In  an  affection  entirely 
local,  characterized  by  a  simple  chancre,  or  excavated  sore,  with  ele- 
vated verticle  edges,  with  or  without  an  indurated  margin  and  base ; 
and  capable  of  propagation  by  venereal  intereourse,  or  by  inoculaUon. 

What  form  does  chancre  sometimes  assume  ?  —  That  of  a  phagede- 
nic, or  spreading  ulcer. 
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Do  buboes  ever  occur  in  primaiy  syphilis  ?  —  They  do^  both  froiu 
synipathj  and  from  absorption. 

How  may  these  two  kinds  of  bubo  be  distinguished  ?  —  Bubo  from 
absorption  may  be  known  by  its  being  deep-seated,  and  by  its  produ- 
cing a  chancre  by  inoculation  with  the  pus  taken  from  it;  sympathe- 
tic bubo  is  seated  in  the  superficial  glands,  and  not  genenlly  inclined 
to  suppuration. 

What  is  meant  by  secondary  syphilis?  —  A  constitutional  affection 
following  the  primary ;  owing  to  absorption  of  the  virus  into  the  sys- 
tem, and  characteriaed  by  scaly,  pustular,  or  papular  eruptions  upon 
the  skin,  leaving  copper-coloured  blotches  after  they  are  healed ;  mu- 
cous tubercles,  venereal  warts,  and  ulcerations  of  the  mucous  mem- 
branes of  the  mouth,  throat,  and  nostrils. 

How  may  secondary  syphilis  be  transmitted  ?  —  It  is  thought  by 
some  to  be  incapable  of  being  reproduced  by  inoculation,  and  only 
transmitted  hereditarily.' 

What  are  the  symptoms  of  tertiary  syphilis  ? — ^Nodes ;  caries  of  the 
bones ;  deep-seated  tubercles  of  the  brain  and  cellular  tissue ;  and 
sometimes  syphilitic  rheumatism. 

Is  tertiary  syphilis  capable  of  being  propagated  by  inoculation,  or 
by  hereditary  transmission  ?  —  It  is  not  generally. 

When  does  the  tertiary  form  of  syphilis  occur?  — Commonly  long 
after  the  disappearance  of  the  primary  symptoms,  and  in  the  majority 
of  cases  after  the  disappearance  of  the  secondary  symptoms,  or  while 
th^  arc  still  present. 

What  is  the  chief  indication  of  treatment  in  the  simple  primary 
ulcer  or  chancre  ?  —  To  change  the  surface  of  the  sore  as  soon  as 
possible,  and  prevent  the  constitutional  afiection  from  absorption  of 
the  virus. 

How  is  this  accomplished  ? — ^When  the  chancre  is  without  indura- 
tion, it  should  be  gently  washed  with  a  solution  of  tannin  (or  with  the 
aromatic  wine  of  the  French  Pharmacopoeia),  and  then  covered  with 
lint,  moitftened  in  the  solution,  or  with  the  blackwash;  or  it  may  be 
cauterised  with  nitrate  of  silver. 

What  effect  has  mercury  in  this  form  of  chancre?  —  It  is  pro- 
duotive  of  no  good,  and  often  increases  the  tendency  to  ulceration  4ind 
secretion. 

What  is  the  proper  treatment  of  indurated  chancre  ?  —  If  the  sup- 
puration be  abundant,  the  sore  should  be  washed  with  the  aromatic 
wine,  and  dressed  with  a  cerate  of  calomel  and  opium,  or  applications 
of  nitrate  of  silver  or  sulphate  of  copper  may  be  employed. 

What  treatment  is  required  for  the  phagedenic  chancre  ? — ^The  ap- 
plication of  nitrate  of  silver,  or  of  nitric  or  muriatic  acids ;  or  if  the 
chancre  be  of  a  sloughing  character,  the  aromatic  wine,  or  strong  so- 

*  According  to  some  tctv  high  authorities,  mucous  tubercle  ia  the  only  form 
in  wliich  Hccondary  «;^phili»  can  be  transmitted  hereditarily. 

2U* 
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lutioos  of  chloride  of  Boda  or  lime;  if  veiy  much  inflamed,  mild 
anodyne  fomentations  and  poultices;  if  irritable,  carrot  poultices, 
opiate  cerate,  or  nitrate  of  silver,  liquor  potassss  arsenitia,  or  nitrio 
aoid  may  be  found  useful.  * 

How  should  chancres  in  the  urethra  be  treated  ?  —  If  the  aeoom* 
panying  gonorrhoaal  inflammation  be  not  too  great,  thej  should  be 
cauterised  with  nitrate  of  silver,  by  means  of  Lallemand's  instrument; 
but  if  the  inflammation  be  intense,  it  should  first  be  moderated  by 
antiphlogistic  treatment. 

How  should  buboes  from  absorption  be  treated  ? — ^Their  development 
frhould  be  prevented,  if  possible,  by  the  application  of  blisters, 
succeeded  by  a  strong  solution  of  corrosive  sublimate,  and  other 
antiphlogistic  applications^  but  after  ulceration,  they  should  be  treated 
like  chancres. 

What  is  the  general  treatment  required  in  secondary  syphilis  ?  — It 
eonsists  in  tonics,  diaphoretics,  baths,  and  general  alteratives,  parti- 
cularly the  iodide  of  potassium,  sarsaparilla,  and  some  recommend 
mercury  in  the  form  of  protoiodide,  particularly  in  the  scaly  form  of 
eruption ;  cod  liver  oil  is  also  highly  extolled. 

What*treatment  is  adapted  to  mucous  tubercles  and  venereal  warts  ? 
— ^They  should  be  washed  with  pure  chloride  of  soda  (if  they  are  not 
ulcerated,  or  if  in  that  condition,  with  a  solution  just  strong  enough 
to  be  felt),  and  afterwards  sprinkled  over  with  calomel,  or  burnt  out 
by  a  caustic,  consisting  of  hydrarg.  nit.  3j.  and  acid,  nitric.  3j- 
applied  gently  to  the  part,  and  not  allowed  to  run  upon  the  neigh- 
bouring parts. 

How  should  ulcerations  of  the  mucous  membranes  be  treated  ? — By 
the  application  of  caustics  or  strong  astringents. 

What  is  the  constitutional  treatment  in  tertiary  syphilis? — The 
only  remedies  to  be  relied  on  are  the  iodide  of  potassium,  and  the  pro'x)- 
iodide  of  mercury,  and  cod  liver  oil. 

How  should  nodes  be  treated  ?  —  The  pain  may  be  mitigated  by 
the  application  of  extract  of  conium  or  stramonium,  and  the  nodes 
themselves  removed  by  the  repeated  application  of  blisters ;  or  by 
incisions  over  them,  followed  by  the  application  of  a  blister,  and  the 
U8eu)f  iodine  as  a  dressing  to  the  blistered  surface. 

In  what  way  may  the  symptoms  of  secondary  and  tertiary  syphilis 
be  imitated  If  —  By  the  poisonous  effects  of  long  oon tinned  mercurial 
treatment. 

FKACTURES. 

What  is  a  fracture?  —  A  solution  of  continuity  in  a  bone. 

How  are  they  produced  ?  —  By  blows  or  other  mechanical  injuries 

'  The  aromatic  wine  consists  of  fonr  ounces  of  aromatic  herbs,  tix.  :  origa- 
nam,  8a1\ria  or  sage,  thjme,  hyssop,  water  mint  (raentha  hirsuta),  and  worm- 
wood, digested  in  two  pints  of  red  wine  for  eight  days.  The  opiate  eerat« 
consists  of  a  fluid  ounce  of  the  vinum  opii,  to  a  pound  of  simple  cerate. 
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applied  ai  the  part,  or  at  a  distance  from  it;  or  somctimea  by  violent 
oontraction  of  the  muscles. 

What  disease  is  frequently  a  predisposing  cause  of  fracture?  — 
Fragilitas  ossium. 

How  may  a  fracture  be  detected  ? — By  the  shortening  or  deformity 
produced  in  the  limb,  by  the  action  of  the  muscles  upon  the  fragments ; 
by  crepitation  or  grating  sound  on  moving  the  fragments  upon  ono 
another^  and  generally  by  loss  of  power  in  the  part 

How  are  fractures  ordinarily  divided  ?  —  Into  nmple,  or  those  where 
tlie  bone  is  broken  in  a  single  place,  without  injury  of  any  other 
tbsue  'f  compound,  where  the  fracture  communicates  with  an  external 
wound;  comminuUdy  where  the  bone  is  broken  into  small  fragments; 
and  compliccUedf  where  the  fracture  extends  into  a  joint,  or  is  accom- 
panied by  a  wounded  artery,  or  a  dislocation. 

In  what  directions  may  a  bone  be  broken  ? — Transversely,  generally 
without  much  displacement;  obliquely ,  with  shortening  of  the  limb; 
and  hngitudinally. 

What  peculiar  kind  of  fracture  sometimes  takes  place  in  children  ? 
—Separation  of  the  shaft  of  the  bone  from  its  epiphyses. 

How  are  fractured  bones  united  t — Through  the  medium  of  lymph, 
poured  out  by  the  vessels  of  the  periosteum,  wliich  finally  becomes 
changed  into  callus,  and  then  into  bone,  by  the  deposit  of  calcareous 
matter. 

How  long  is  bony  reunion  in  taking  place  ? — Generally  from  forty  to 
sixty  days. 

What  is  the  prognosis  ii>  fractures? — It  depends  very  much  upon 
tlie  age,  constitution,  or  habits  of  the  patient  ]  but  is  much  less  dan- 
gerous in  simple  fractures  than  in  any  other  kind. 

What  is  the  general  treatment  applicable  to  fractures  ? — The  frac- 
tured portions  are  to  be  brought  together  and  retained  in  their  natu- 
ral position,  by  means  of  extension  and  counter-extension,  followed 
by  splints  and  bandages ;  and  the  irritation  and  inflammation  is  to 
be  subdued  by  opium,  and  general  and  local  depletory  measures. 

What  is  meant  by  extension  and  counter-extension  r  —  Extension  is 
the  force  applied  below  the  fracture,  to  draw  down  a  fragment  that 
has  overlapped  the  other;  counter-extension  is  the  resistance  or  force 
by  which  the  upper  fragment  is  retained  in  its  place  during  extension. 

How  long  should  the  fracture  be  kept  bandaged  ?  —  Until  reunion 
is  perfect. 

How  are  bandages  used  ?  —  In  the  form  of  rollers  of  muslin  or  flan. 
ael,  or  in  strips,  as  in  the  many-tailed  bandage  of  Scultetus. 

What  cautions  are  requisite?  —  They  should  not  be  applied  too 
tight,  lest  mortification  (Fig.  157)  be  produced  by  the  pressure. 

What  kinds  of  splints  are  used?  —  Wooden  splints,  covered  or 
plain ;  splints  of  pasteboard,  tin,  leather,  wire  gause,  strips  of  rattan 
glued  on  leather,  and  hatters'  felt  soaked  in  gum  shellac,  and  gutta 
peroiia. 
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What  is  the  immovable  apparatus  of  Seutin,  or  of  Velpeau?  (Fig. 
158.)  —  A  combinatioQ  of  the  splint  and  bandage,  formed  bj  apply- 

Fig.  157, 


Fig.  168. 


iiig  a  pasteboard  splint  to  the  limb,  and  enveloping  it  with  a  starch  od 

roller,  which  hardens  it  into  an  im- 
movable splint^  encasing  the  whole 
limb. 

What  are  the  objections  to  thi«  ap- 
paratus ?  —  Its  great  difficulty  of  re- 
moval ;  and  the  collection  of  pus,  or 
the  occurrence  even  of  mortification, 
without  being  detected  by  the  sur- 
geon. 

What  is  sometimes  formed  by  the 
failure  of  fractures  to  unite  ? — Pseu- 
darthrosis,  or  artificial  joint. 

How  is  this  to  be  remedied? — "Ry 
repeatedly  rubbing  the  fractured  ends 
together ;  or  by  cutting  down  and  ex- 
cising them,  or  by  passing  a  seton  be 
tween  them,  and  then  treating  the 
fracture  in  the  usual  way. 

What  special  treatment  is  required 
in  compound  fractures? — After  the 
fragments  have  been  adjusted,  tiie 
external  wound  should  be  covered 
with  a  poultice,  or  water  dressing. 

What  method  is  sometimes  adopted 
to  convert,  as  it  were,  a  compound  in- 
to a  simple  fracture  ?  —  Covering  the 
wound  with  dry  bran,  to  form  an  arti- 
ficial scab. 

What  operation  is  very  frequently  called  for  in  complicated  frao- 
tu  ros  ?  —  A  mputa  tion . 

Wliat  are  the  offocts  of  fracture  of  the  bones  of  the  nose  ? — Defor- 
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wStj}  and  sometimes  death  from  tbe  crista  galli  of  tlie  ethmoid  being 
driven  in  upon  the  brain. 

How  is  the  fracture  to  be  treated  ?  —  The  fragments  are  to  be  care- 
fully adjusted  in  their  natural  situation,  by  means  of  the  fingers^  or  by 
a  gum  catheter ;  and  the  inflammation  to  be  subdued  by  general  and 
local  depletion,  &c. 

What  is  the  caution  with  regard  to  the  introduction  of  foreign  bo- 
dies, to  preserve  the  shape  of  the  nose  ? — They  should  be  avoided,  as 
productive  of  unnecessaij  irritation. 

How  is  fracture  of  the  jaw  to  be  treated  ?  —  The  fragments  are  to 
be  adjusted^  and  kept  in  place  by  a  splint  moulded  to  the  part,  and 
supported  by  a  suitable  bandage,  and  absolute  rest  enjoined. 

How  are  teeth  loosened  in  fracture  of  the  jaw  to  be  treated  ?  — 
They  most  not  be  extracted,  lest  the  fracture  be  converted  into  a 
oompound  one. 

What  is  the  prognosis  of  fracture  of  the  spine?  —  Fractures  of  the 
spinous  processes  are,  comparatively,  free  from  danger;  fractures  of 
the  bodies  of  the  vertebrae  are  almost  necessarily  fatal,  from  the  de- 
pressed bone,  or  extravasated  blood  pressing  upon  the  spinal  marrow. 

What  is  the  effect  of  fracture  above  the  fourth  cervical  vertebra  ?— - 
Instant  death  from  paralysis  of  the  respiratory  nerves. 

What  occurs  in  fracture  of  the  lower  vertebrae  ?  —  If  the  lower  cer- 
vical be  injured,  paralysis  of  the  arms  and  difficulty  of  respiration  take 
place ;  if  the  dorsal,  torpor,  and  distension  of  the  intestines ;  if  the 
lumbar,  pandysis  of  the  lower  extremities,  with  involuntary  evacuation 
of  faeces. 

How  is  fracture  of  the  spine  to  be  treated?^- But  little  can  b€ 
done.  Care  should  be  taken  not  to  turn  the  patient  upon  his  face,  as 
instant  death  is  thus  often  produced ;  and  if  the  bladder  be  paralysed, 
the  urine  must  be  drawn  off  frequently  by  the  catheter. 

What  are  the  symptoms  in  fracture  of  the  ribs?  —  Depression,  or 
elevation,  or  overlapping  of  the  fragments,  accompanied  by  painful  or 
difficult  respiration. 

What  complications  sometimes  exist  ?  —  Wounds  of  the  intercostal 
arteries  and  emphysema. 

How  is  emphysema  from  firacture  of  the  ribs  to  be  treated  ?  —  The 
air  must  be  evaouated  by  puncturation,  and  a  tight  roller  passed 
around  the  chest. 

How  are  ordinair  fractures  of  the  ribs  to  be  treated  ?  ^-  The  frag- 
ments are  to  be  adjusted,  and  kept  in  place  by  compresses  (applied 
over  the  fracture  if  the  fragments  project,  or  at  each  extremity  of  the 
rib  if  they  be  depressed),  and  a  roller  applied  over  them,  sufficiently 
tight  to  prevent  motion  of  the  chest. 

How  may  fracture  of  the  sternum  be  detected  ?  —  By  the  situation 
of  the  pun,  and  by  the  crepitation  of  the  fragment  during  respira- 
tion.    . 

What  treatment  is  to  be  pursued  ? — ^The  patient  should  be  kept  in 
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an  upright  or  sitting  position ;  the  chest  surrounded  by  a  tight 
roller ;  and  the  inflammation  and  irritation  subdued  by  bleeding  and 
opiates. 

How  is  fracture  of  the  clavicle  produced  ? — ^By  a  fall  upon  the  cla- 
vicle, or  on  the  elbow^  with  the  arm  extended ;  or  by  a  blow  directly 
upon  the  part. 

What  are  the  appearances  exhibited?  —  Falling  of  the  shoulder ; 
inability  to  raise  the  arm  above  the  shoulder;  inclination  of  the  head 
toward  the  affected  side;  and,  generally,  mounting  of  the  fragment 
nearest  the  sternum  upon  the  other. 

What  are  the  indications  of  treatment? — ^To  replace  the  fragments^ 
and  retain  them  in  their  natural  position. 

What  is  necessary  for  this  purpose  ? — ^To  carry  the  shoulder  up- 
ward)  outward,  and  backward,  and  support  it  in  this  position. 

What  are  the  forms  of  apparatus  generally  employed  for  this  pur- 
pose ? — They  are  two,  Desault's  and  Fox's ;  and  one  recently  intro- 
duced by  Dr.  Levis.     (See  American  Journal,  January,  1856.) 

Of  what  does  Desault*s  bandage  consist?  —  Of  a  large  wedge- 
shaped  pad,  which  is  placed  in  the  axilla,  with  the  larger  end  upper- 
most, and  retained  there  by  a  roller,  and  also  of  two  other  rollers ;  the 
object  of  the  pad  and  first  roller  being  to  carry  the  shoulder  outward, 
and  to  prevent  motion  of  the  chest ;  the  object  of  the  other  rollers 
beiug  to  carry  the  shoulder  upward  and  outward,  and  retain  it  in  that 

position, 


Fig.  169. 


and  to  make  com- 
pression over  the  fracture, 
which  must  be  previously  cov- 
ered by  a  compress. 

What  are  the  objections  to 
this  apparatus  ?  —  Its  compli- 
cated  nature  and  liability  to 
derangement,  and  its  difficulty 
of  application  to  females, 
young  children,  or  fat  per- 
sons. 

Describe  Fox's  bandage. 
(Fig.  159.)  —  It  consists  of 
the  wedge-compress  and  first 
roller  of  Desault;  but  for  the 
other  rollers  a  sling  cut  to  fit 
the  arm  and  forearm  in  a 
state  of  flexion,  is  substituted, 
and  fastened  by  tapes  to  a 
padded  ring  surrounding  the 

opposite  shoulder 

What  complication  sometimes  occurs  in  fractures  of  the  clavicle  ?— 

Wounds  of  tbe  subclavian  artery,  or  brachial  plexus  of  nerves,  by 
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fipicuIsB  of  bone  driven  down  upon  them,  producing  violent  nervous 
symptoms,  or  hemorrhage. 

How  may  the  scapula  be  fractured  ?  (Fig.  160.) — At  the  acromion 
process,  at  its  lower  angle,  or  vertically  through  its  middle. 

How  is  fracture  of  the  acromion  to  be  treated  ? — By  an  apparatus 
similar  to  that  for  fractured  clavicle. 

How  does  fracture  of  the  acromion  unite  ? — Through  the  interven- 
tion of  a  ligament. 

What  derangement  takes  place  in  fracture  of  the  lower  angle  of  the 
scapula  ? — The  lower  fragment  is  drawn  forward  by  the  action  of  the 
serratus  and  teres  minor  muscles. 

How  is  it  to  be  treated  ?  —  The  fragment  is  to  be  drawn  back  and 
retained  in  its  position  by  rollers  and  compresses. 

What  treatment  does  vertical  or  longitudinal  fracture  of  the  sca- 
pula require  ?  —  From  tJie  fragments  being  retained  in  situ  by  the 
scapular  muscles,  little  or  no  treatment  is  required,  except,  perhaps, 
a  roller. 

How  may  the  os  humeri  be  broken?  (Fig.  161.)  —  It  may  be 
broken  within  the  surgical  neck,  in  its  shaft,  or  at  the  condyles. 

What  is  meant  by  the  sur- 
gical neck  of  the  os  humeri? 
— That  part  of  the  bone  in- 
Fig.  160.  eluded  between  its  tubercles, 

and  the  insertion  of  the  la- 
tissimus  dorsi  and  pectoralis 
major  muscles. 

How  is  fracture  of  the 
head,  or  surgical  neck  of  the  .  „ 
OS  humeri  to  be  treated  ?  —  uJ 
By  a  pad  in  the  axilla,  simi- 
lar to  that  iu  Desault's  ap- 
paratus, to  which  the  arm  b 
secured  by  a  roller,  or  by  the 
rectangular,  and  three  hume- 
ral splints. 

How  is  fracture  of  the 
shaft    of    the    bone  to  be 
treated  ?  —  The    fragments 
are  to  be  replaced,  and  then 
a    roller    is  to  be    carried 
round  the  arm  and  forearm, 
from    the    fingers    to    the 
axilla,  and  three  splints  applied  to  the  outer,  anterior,  and  posterior 
sides  of  the  arm,  and  secured  by  descending  turns  of  the  roller ; 
the  pad  is  then  to  be  placed  in  the  axilla,  and  secured  as  in  the 
previous  cases. 

What  special  treatment  is  requisite  in  fracture  of  the  condyles?  — 
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The  application  of  Br.  Physick's  angular  splint,  wbich  slionid  be  re- 
moved daily,  after  the  first  fonr  or  five  days,  and  the  angle  Taried| 
and  passive  motion  imparted  to  the  limb,  to  prevent  anchyloeis. 
How  may  fracture  of  the  olecranon  be  recognised?  (Fig.  162.)  — 

By  inability  of  the  patient  to 
Fig.  162.  extend  the  limb,  and  by  the 

separation  of  the  fragments. 
How  is  it  to  be  treated  ? 
^— The  upper  fragment  is  to 
be  drawn  down,  and  retained 
in  eontact  with  the  lower,  by 
means  of  a  figure  eight  (8) 
bandage,  and  the  limb  kept 
extended  by  a  long  spKut 
placed  in  ^nt  of  the  dbow- 
joint,  and  after  a  short  time 
(from  fifteen  to  twenty  dayB)| 
flexion  should  gradually  be  made. 

What  is  produced  in  fracture  of  the  ooronoid  process? — Disloca* 
thn  of  the  ulna  backwards  upon  the  humerus. 

How  is  it  to  be  treated  ?  —  The  parts  must  be  restored  to  their  na- 
tural situation  by  extension  and  counter-extension,  and  retained  so, 
with  the  arm  flexed  by  means  of  bandages  and  splints. 

How  are  fractures  of  the  radius  and  ulna  to  be  treated  ?  —  The 
fragments  are  to  be  replaced,  and  the  inequalities  of  the  limb  filled  up 
by  compresses ;  these  are  sometimes  loosely  covered  by  a  roller  from 
the  fingers  to  the  elbow ;  and  over  this  are  placed  two  flat  splints,  ex- 
tending from  the  elbow  beyond  the  fingers,  both  above  and  below ; 
and  these  are  to  be  secured  by  descending  turns  of  the  roller,  and 
the  arm  supported  in  a  sling-— taking  care  that  the  thumb  appears 
between  the  splints  in  a  vertical  position. 

Why  should  not  the  ascending  turns  of  the  roller  be  drawn  tightly? 
•—Lest  the  interosseous  space  be  obliterated,  and  deformity  result. 

For  what  mav  fracture  of  the  lower  extremitv  of  the  radius  be  mis- 
.  taken  ?  —  For  dislocation  of  the  wrist  (Fig.  163.) 

^  Fig.  168. 


How  is  it  to  be  treated  ?  —  Two  small  compresses  are  to  be  applied, 
the  one  over  the  prominence  on  the  back,  the  other  over  the  project- 
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ing  eztremiiy  of  the  fragment  on  tlie  under  side  of  the  wrist,  and 
then  tlie  limb  should  be  placed  in  Bond's  tplint,  (Fig.  164;)  or  the  sub« 
fltitute  of  Haj's.  (Figs.  165,  166.) 

Fig.  164. 


What  danger  is  to  be  apprehended  from  injuries  of  the  bones  com- 
posing the  wrist-joint?  —  Inflammation,  terminating  in  anchylosis, 
or  giving  rise  to  constitutional  symptoms  requiring  amputation  of  the 
forearm. 

How  should  they  be  treated  ?  —  By  adjustment  of  ihe  fragments ; 
by  splints,  rest,  and  antiphlogistics. 

What  is  necessary  in  fractures  of  the  phalanges  of  the  fingers  ?  — 


Fig.  165. 


] 


Fig.  166. 


^^VK 


\'^'*}\ 


^'^'i^^^iai^ 


Mould  the  parts  to  their  natqral  position,  and  then  apply  a  bandaee 
round  the  finger,  and  one  on  each  side.  Passive  motion  should  be 
carefully  used  to  prevent  anchylosis  or  stiff  joint.  If  this,  however, 
should  happen,  place  the  finger  in  such  a  position  as  will  be  most 
useful. 

What  is  the  prognosis  in  fracture  of  the  pelvis  ? — Very  un&vourable. 
27 
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To  what  bad  effects  do  thej  give  rise  ?  —  To  exieDsive  odleetioDS 
of  pus,  paralysis  of  the  bladder,  &c. 

What  treatment  is  to  be  pursued? — Rest,  sometimes  a  baodage 
around  the  pelvis,  the  use  or  the  catheter,  if  required,  and  genend 
depletory  measures. 

How  are  fractures  of  the  thigh  divided  ?  —  Into  fractures  of  the 

neck  within  the  capsular  liga- 


Fig.  167. 


What  treatment  is  proper? 
'>cp  the  limb  extended,  and  supported  upon  pillows. 


ment;  fractures  of  the  neck 
without  the  capsular  ligament ; 
fracture  of  the  trochanters;  Arao- 
ture  of  the  shaft;  and  of  the 
condyles. 

What  are  the  peculiarities  of 
fracture  of  the  neck  within  the 
capsular  ligament? — It  gene- 
rally takes  place  in  a^ed  per- 
sons, particularly  females,  and 
£rom  very  slight  causes;  and 
from  deficiency  of  circulation  is 
generally  incapable  of  bony  re- 
union. (Fig.  167.) 

W^hat  are  the  signs  of  this 
kind  of  fracture? — Shortening 
of  the  limb  one  or  two  inches 
by  the  contraction  of  the  glutsQi 
muscles;  eversion  of  the  knee 
and  foot,  by  the  rotators  of  the 
thigh ;  loss  of  rotundity  of  the 
hip ;  inability  to  stand  upon  the 
fractured  limb ;  absence  of  pain 
while  in  the  recumbent  position ; 
and  want  of  crepitus,  except 
when  the  femur  is  drawn  down 
to  its  original  length. 

What  sometimes  obscures  the 
diagnosis  ?  —  The  failure  of  the 
muscles  to  produce  a  shortening 
and  eversion  for  some  time  after 
the  receipt  of  the  injury. 

What  IS  the  prognosis  in  this 
species  of  fracture  ? — Very  unfit- 
vourable ;  recovery  seldom  tak- 
ing pkce  for  several  months, 
or  without  permanent  lameness, 
and  the  accident  frequently 
proving  fatal. 
The  only  treatment  advisable,  is  to 
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How  may  fracture  of  the  neck  of  the  femur,  external  to  the  cap8a« 
lar  ligament,  be  known  ?  —  By  its  taking  plaoe  earlier  in  life  than 
fractnre  within  the  capsule ;  by  being  produced  by  much  greater  vio- 
leaoe ;  by  the  crepitus,  discernible  without  drawing  down  the  limb ; 
by  the  greater  degree  of  pain;  and  by  the  extravasation  of  blood, 
which  generally  occurs  in  these  fractures ;  as  well  as  by  eversion  of 
the  foot  and  knee,  and  loss  of  rotundity  of  the  hip,  as  in  the  former 
fracture. 

What  is  the  prognosis  ?  —  Bony  reunion  takes  place  slowly,  requir- 
ing several  months  for  its  completion. 

How  may  the  other  firactures  of  the  thigh  be  recc^nised  ? — ^By  the 
shortening  of  the  limb,  eyersion  of  the  knee  and  foot,  and  by  the 
local  deformity,  crepitation,  and  pain. 

What  are  the  indications  to  be  fulfilled  in  treating  fractures  of  the 
thigh? — To  overcome  the  shortening  by  means  of  extension  and 
counter  extendon,  and  to  coapt  and  retain  the  fragments  in  their  pro- 
per position. 

What  are  the  principal  kinds  of  apparatus  used  for  this  purpose  ? — 
The  double-inclined  plane ;  Listen's  apparatus  (Fig.  168) ;  Desanlt's 
apparatus,  modified  by  Dr.  Physick;  Ilartshornc's  modification  of 
Desauh's ;  Uagedom's,  modified  by  Dr.  Gibson ;  and  Horner's. 

Fig.  16a 


What  are  the  peculiarities  of  Homer's  splint  ?  —  We  have  the  ori- 
ginal Physick  splints  of  Desault,  padded  throughout  their  length,  and 
the  inner  one,  at  its  upper  extremity,  is  slightly  carved  out  like  a 
erutcfarhead,  and  a  sofb  leather  strap  stretched  across  it.  To  the  in- 
side of  the  upper  portion  two  loops  are  nailed  to  attach  the  counter- 
extending  straps.  When  applied,  four  or  five  strips  of  bandage  are 
kid  transversely,  and  the  patient  placed  directly  upon  them.  The 
splints  are  then  placed  in  position,  and  a  bandage  passed  through  the 
loops  at  the  side  and  near  the  upper  end  of  the  inside  splint,  one  por- 
tion of  which  is  carried  beneath  the  buttock,  and  the  other  passes  over 
the  groin  to  the  top  of  the  outside  splint,,  where  they  are  tied  to  make 
the  counter-extension.  Extension  is  then  made  by  a  strip  of  adhesive 
plaster,  extending  from  the  knee  on  one  side,  with  a  space  of  two 
inches  below  the  foot,  around  to  the  opposite  side  of  the  knee,  and 
secured  bv  adhesive  straps  around  the  leg,  and  a  block  inserted  in  the 
loop  of  piaster  below  the  foot,  to  which  a  bandage  is  applied,  as  in 
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Physiok's  splint.     The  dressing  is  completed  by  tying  the  strips  of 
bandf^e  around  the  splints,  and  fastening  by  carpet-tacks. 

How  are  extension   and   counter-extension   accomplished  by  the 
double-inclined  plane? — Extension  is  accomplished  by  the 
weight  of  the  leg,  and  counter-extension  by  the  weight  of  Kg.  16ft 
the  body  —  acting  upon  opposite  planes. 

What  are  the  objections  to  this  apparatus? — It  allows 
too  great  freedom  of  motion^  and  consequent  risk  of  de- 
formity. 

What  are  the  essential  parts  of  Dr.  Physick's  modifica- 
tion of  Desault's  apparatus  ?  (Fig.  169.) — It  consists  of 
three  splints,  one  from  the  inner  side  of  the  thigh  (ex- 
tending from  the  perineum  to  the  foot);  one  for  the  front 
of  the  thigh  (extending  the  length  of  the  thigh  itself); 
and  of  a  long  splint  for  the  outside  of  the  thigh  (extend- 
ing from  just  below  the  axilla  to  beyond  the  foot),  at  the 
upper  end  of  which  is  a  hole  morticed  to  receive  the  counter- 
extending  band  from  the  perineum,  and  haying  at  its  lower 
end  a  projecting  block,  oyer  which  is  passed  a  handker- 
chief, listened  around  the  ankle  and  foot,  and  secured  to 
the  lower  end  of  the  splint,  to  accomplish  extension. 

What  are  the  peculiarities  of  Hartshorne's  splint  ? — ^It 
consists  of  a  long  external  splint,  extending  from  just  below 
the  armpit  to  beyond  the  foot ;  and  a  shorter  splint  for  the 
inside  of  the  thigh,  padded  at  its  upper  end,  where  it  comes 
in  contact  with  the  perineum;  these  are  joined  together  at 
their  lower  extremity  by  a  cross-piece,  and  extension  is  ac- 
complished by  means  of  a  sliding  foot-board  regulated  by  a 
screw ;  while  counter-extension  is  made  by  the  short  padded 
splint  in  the  perineum. 

What  are  the  objections  to  both  Physick's  and  Hartshorne's 
splint  ?— The  pressure  on  the  perineum,  producing  excoria- 
tions and  sometimes  sloughing. 

What  is  the  peculiar  principle  of  Hagedom's  apparatus  ? 
— Counter-extension  is  kept  up  by  the  limb  of  the  sound 
side,  and  the  pelvis  is  confined  so  as  to  preclude  all  motion. 

Of  what  does  it  consist  as  modified  by  Dr.  Gibson  ?  (Fig. 
170.) — Of  two  long  splints  (one  for  each  side  of  the  body), 
extending  from  the  axilla  to  beyond  the  foot ;  and  of  a  foot- 
board, through  which  the  lower  end  of  both  splints  are 
passed,  and  which  is  placed  at  the  proper  distance  by  means 
of  pegs  passing  through  the  splints. 

How  is  it  applied  ? — ^The  limb  is  first  adjusted  by  means  of  exten- 
sion, counter-extension,  and  coaptation ;  the  feet  are  secured  by 
means  of  straps  and  gaiters  to  the  foot-board,  which  is  perforated  for 
that  purpose,  paddings  or  cushions  being  iDterposod  to  take  off  the 
pressure ;  the  foot-board  is  then  fastened  at  the  proper  distance  from 
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the  extremity  of  the  spUnts,  bags  of  bran  or  tow  placed  bo  as  to  take 
off  pressure ;  and  the  thighs  firmly  scoured  to  the  splints,  and  the 
splints  to  the  body  by  rollers. 

What  is  also  advisable  in  most  cases? — The  applioati<Hi  of  light 
pasteboard  splints,  one  in  front  and  the  other  behind  the  fracture. 

Fig.  170. 


HoW  should  the  patient  be  raised,  so  as  to  be  enabled  to  pass  his 
fieces,  &c,  ? — He  should  be  placed  upon  a  sacking-bottom  (stretched 
upon  a  framed  having  a  hole  in  the  centre,  by  which  means  he  may 
be  raited  witnout  deranging  the  flints;  or  the  apparatus  of  Jenks 
may  be  employed  for  the  same  purpose. 

How  may  mcture  of  the  patella  be  detected  ?  —  By  the  separation 
of  the  fragments,  and  inability  of  the  patient  to  extend  the  leg. 

How  should  it  be  treated  f —  The  leg  should  be  extended  and  ele- 
▼atedy  and  the  fragments  replaced  and  retained  by  a  figure  8 
bandagCi  and  a  long  splint  appued  behind  the  limb^  and  secured  by  a 
roiUer. 

What  treatment  is  necessary  to  prevent  anchylosis  ?  —  After  six  or 
seven  weeks,  passive  motion  must  be  gradually  employed. 

Hotr  does  fracture  of  the  patella  generally  unite  ?  —  By  means  of 
ligamentous  matter. 

What  is  apt  to  ooeur  after  recovery  from  fracture  of  one  of  the 
paAelliD  ? — Fracture  of  the  opposite  one. 

How  are  the  bones  of  the  leg  usually  broken  ? — Fracture  generally 
takes  place  in  both  bones^or  in  the  fibula  alone ;  without  shortening  if  the 
fraotute  be  transverse^  with  ahort- 

eniog  if  it  be  an  oblique  fracture,  Fig.  171.    . 

or  widi  lateral  deformity  if  the 
fibula  alone  be  firactured. 

How  ia  a  transverse  fracture 
of  the  bones  of  the  leg  to  be 
treated?  —  The  fractured  extre- 
mities must  be  adjusted,  and  the 
limb,  surrounded  by  a  pillow,  and 
placed  in  a  fracture  box  (Fig.  '"^ 

171);  or  surrounded  by  a  roller,  or  by  the  bandage  erf  Soultetus, 
and  placed  upon  a  pillow,  which  is  supported  on  eaeh  side  by  a  long 
splint  extending  from  the  knee  beyond  the  foot. 
07  * 
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What  apparatus  is  required  in  oblique  fracture  of  the  bones  of  the 
leg  t  —  One  which  will  overcome  the  shortening  of  the  limb  and  re- 
tain it  in  its  proper  position. 

What  is  Hutchinson's  apparatus?  —  It  consists  of  two  spliDtBy 

Rg.  172. 


Fig.  178. 


reaching  from  above  the  knee  to  below  the  foot;  perforated  at  the  top 
of  each  splint  by  four  holes^  and  mortioed  at  the  bottom  to  receive  a 

cross-bur,  which  connects  the  splints 
together. 

How  is  it  applied  ?  —  Two  pieces 
of  tape  are  secured  on  each  side  of 
the  leg)  just  below  the  knee,  by  a  few 
turns  oi  a  roller,  leaving  (on  each  side) 
four  free  extremities,  which  are  passed 
through  the  holes  in  the  upper  part 
of  the  splints  and  tied;  a  handker- 
chief is  then  passed  around  the  ankle 
and  foot,  and  secured  to  the  cross-bar. 
How  is  fracture  of  the  fibula  with 
lateral  defonnitj  to  be  treated?  —  By 
the  application  (to  the  inner  side  (^ 
the  leg)  of  a  cushion  or  |^d  of  a 
wedge-shape,  four  inches  thick  at  its 
lower  or  tmckest  extremity,  and  extend- 
ing from  the  knee  to  just  above  the 
ankle ;  over  the  cushion  a  long  splint 
must  be  applied,  which  reaches  beyond 
the  foot;  to  these  the  leg  muat  be 
secured  by  a  roller,  so  that  the  foot 
may  be  drawn  inward,  in  the  spaoe 
left  below  the  pad  or  compress,  and  the 
lateral  eversion  of  the  foot  thus  «Fver- 
oome.  (Fig.  172.J) 
How  may  fracture  of  the  os  oalcis  be  detected  f — By  reti*otioD  i£ 
the  detached  fragment,  and  inability  of  the  patient  to  walk. 

How  should  it  be  treated?  —  The  detadied  Augment  should  be 
drawn  down,  and  retained  in  its  proper  situation  by  a  bandage,  and  a 
splint  applied  upon  the  top  of  the  leg,  as  in  Boy^r's  bandage^  or 
Hs  in  (Fig.  173.) 
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DISLOCATIONS. 

Wliat  is  a  dislocation?  —  The  displacement  of  the  articulatoiy 
CEKlrenutj  of  a  bone  from  its  natural  situation. 

What  are  the  general  symptoms  f  —  Deformity  in  the  part,  alteration 
in  the  length  of  the  limb,  pain,  and  loss  of  motion. 

With  what  other  class  of  injuries  are  dislocations  liable  to  be  con- 
founded?—  With  fractures  extending  into  the  joints.  | 

What  contributes  to  obscure  the  diagnosis? — The  swelling  which 
takes  place  shortly  afier  the  accident^  owing  to  eztravasated  blood,  or 
to  inflammation. 

What  almost  always  tabes  i^aee  in  disloonAions  ?—  Laeemtion  of  the 
ligaments  or  capule. 

How  are  dislocations  sometimes  complicated?  —  With  external 
injuries,  fhietures,  with  injuries  of  nerves  and  bloodvessels,  with  an 
external  wound,  and  sometimes  with  agglutination  of  parts  by  effusion 
of  lymph  from  inflammation. 

What  is  the  general  treatment  proper  in  dislocations  ?  —  Replace- 
ment of  the  bone^  and  the  general  antiphlogistic  remedies  to  overcome 
inflammation. 

How  is  the  resistance  of  the  muscles  overcome?  —  By  gradual 
extension ;  assisted,  if  necessary,  by  bleeding,  warm  bath,  ot  nauseants, 
to  produce  relaxation,  or  by  the  inhalation  of  ether  or  chloroform. 

How  may  dislocation  of  the  jaw  occur  ?  (Fig.  174.)  —  It  generally 
occurs  from  irregular  mus- 
cular aetion^  it  may  be  of 
one  or  both  condyles;  and 
can  only  take  place  forward 
into  the  temporal  fossa. 

How  is  dislocation  of  a 
single  condyle  known  ?  — 
When  one  condyle  only  is 
displaced,  the  jaws  are  par- 
tially opened;  the  chin 
twisted  to  one  side,  and  im- 
movtible ;  a  projection  of  the 
corresponding  coronoid  pro- 
oes«  under  the  cheek-bone, 
and  a  corresponding  hollow 
io  front  of  the  ear. 

What  are  the  signs  of  luxation  of  both  condyles  ?  —  The  chin  is 
drawn  downwards  and  backwards ;  the  mouth  gapes ;  there  is  a  pro- 
jection of  both  the  coron(Md  processes,  and  corresponding  hollows  in 
front  of  the  ears;  great  pain,  incapability  of  speaking,  and  drib- 
bling of  saliva  from  the  mouth. 

How  is  this  dislocation  to  be  treated? — The  thumbs  of  the  surgeon 
must  be  defended  by  being  wrapped  with  cotton,  or  by  gloves;  they 
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are  then  introduced  into  the  mouih,  and  the  ramus  of  tllo  jaw 
depressed  by  pressing  upon  the  teeth;  whilst  the  chin  is  lifted  upwards 
and  backwards  by  the  fingers. 

Do  dislocations  of  the  TiortebrBs  ewer  oocur  f  —  They  do ;  partica- 
lafly  of  the  cervical  vertebra. 

What  is  the  prognosis  ?  *-Yery  un&rvorable ;  the  same  effects  beia^ 
produised  as  in  fraotipres  of  the  vertebi^ ;  And  searceiy  admitting  gaiy 
other  than  palliative  treatment. 

What  are  the  ways  in  which  dislocation  of  the  ribs  laay  take  pbice  ? 
—  The  posterior  extremity  m^iy  be  dislocated  upon  the  body  of  the 
vertebra  (this  is  very  rare) ;  the  anterior  extremity  of  the  rib  nuiry  be 
separated  from  its  cartilage;  or  the  cartilage  may  be  separated  from 
the  sternum. 

What  treatment  is  to  be  adopts  f — The  paUent  must  take  a  fall 
inspiration  to  enlarge  the  diameter  of  the  chest  as  much  as  possible ; 
and  the  dislocation  is  then  to  be  reduced  by  pressure  with  the  fingers ; 
and  afterwards  retained  by  compressei^  aad  a  roller  around  the 
chest. 

How  may  the  clavicle  be  dislocated  7  (Fig.  175.)  —  The  stenia] 

extremity  may  be  dislocated  an- 
teriorly,  or  behind  the  sternum ; 
and  the  hiuneral  extremity,  above 
or  below  the  acromion  process. 

How  is  dislocation  of  the  ster- 
nal extremity  of  the  clavifie  to 
be  treated  f  —  It  is  to  be  reduced 
by  drawing  the  shoulders  baokward 
(by  which  the  clavicle  is  drawn 
off  from  the  sternum,  and  &lls 
into  its  natural  position),  and 
kept  in  this  position  by  an  ap- 
paratus on  the  principle  of  Do- 
sault's  or  Fox's. 

What  disagreeable  effect  has 
arisen  from  luxation  of  the  sternal 
extremity  backwards  ?  —  Inability  to  swallow,  from  pressure  upon  the 
oesophagus,  sometimes  requiring  the  bone  to  be  cut  through  before  it 
can  be  replaced. 

How  is  the  humeral  extremity  of  the  scapula  generally  dislocated  ? 
•—  Upon  the  acromion  process. 

How  is  it  to  be  treated  ?  —  It  must  be  reduced  by  placing  the  knee 
of  the  operator  between  the  patient's  scapulse,  and  drawing  hi9 
shoulders  backwards  and  forwards,  and  afterwards  supporting  the  arm 
ID  a  sling. 

Does  complete  recovery  take  place  from  this  dislocation  ?  —  Paticnt9 
rarely  recover  without  some  degree  of  deformity. 

How  may  the  os  humeri  be  dislocated? — Dfjwn wards,  into  the 
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axilla;  fiynoardsy  tinder  the  pectoral  muscle;  backward y  on  the  dor- 
sum scapnlae ;  and  partially j  the  head  of  the  bone  resting  against  the 
external  side  of  the  coracoid  process. 

How  may  dislocation  into  the  axilla  be  recognised?  —  By  the 
shoulder  losing  its  roundness,  and  becoming  flat ;  by  a  hollow  under 
the  acromion  process ;  by  the  lengthening  of  the  limb ;  by  the  head 
of  the  bone  in  the  axilla;  by  severe  pain  from  pressure  of  the  nerves; 
and  by  the  inability  to  rotate  the  arm,  or  to  lift  it  to  the  head. 

How  may  this  dislocation  be  reduced  ? — In  relaxed  persons,  it  may 
often  be  reduced  as  follows :  the  patient  must  be-  seated  in  a  low 
chair;  the  surgeon  then,  resting  his  foot  upon  the  chair,  should  place 
his  knee  in  the  axilla  as  a  fulcrum,  and  depress  the  arm,  taking  care 
to  press  upon  the  acromion  process  as  a  point  of  counter-extension ;  or 
the  patient  should  be  placed  on  a  sofe  or  table  (Fig.  176),  in  a  hori- 
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sontal  position,  while  the  surgeon  places  himself  opposite  him ;  a  ball 
of  linen,  or  other  soft  material,  is  then  placed  in  the  axilla,  npon 
which  the  surgeon  places  his  heel,  and,  taking  hold  of  the  wrist  or 
arm  of  the  patient,  makes  traction,  while  the  acromion  process  is 
fixed  by  an  assistant,  and  the  arm  being  gently  drawn  in. 

If  these  methods  fail,  how  is  the  dislocation  to  be  treated  ?  —  Ex- 
tension and  counter-extension  should  be  made,  with  the  arm  at  right 
angles  to  the  body,  by  means  of  a  sheet  folded  diagonally,  passed 
under  the  axilla  (which  should  be  defended  by  the  ball,  as  in  the 
former  case),  and  held,  or  fastened  to  a  post  or  staple ;  a  towel  is  thf:n 
fastened  to  the  wrist,  and  traction  made  gradually  and  steadily  by  as- 
sistants, or  by  pulleys ;  taking  care  to  keep  the  acromion  fixed. 
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What  is  freqaently  neceasarjr  in  reducing  this  luxaUon  ? — To 
relax  the  muscles  by  bleeding,  or  by  the  warm  bath,  and  uauseants. 

To  what  accident  is  the  patient  liable  after  the  reduction  f  —  To 
dislocation  from  veiy  slight  causes;  the  dislocation  being,  in  tfatose 
cases,  easily  reduced. 

How  do  the  imnptonui  differ  in  dislocation  under  the  pectoral  mus- 
cle?—  The  head  of  the  bone  is  perceived  under  the  muscle;  the  pain 
is  not  so  great  as  in  the  former  case,  owing  to  the  axillajy  nerves  not 
being  prised  upon ;  and  the  arm  being  re^y  moved  backwards  and 
forwards. 

How  is  this  dislocation  to  be  reduced  ?  —  Convert  it  into  a  luxa- 
tion into  the  axilla,  and  then  reduce  it  in  the  same  manner  as  in  the 
former  case. 

What  danger  is  to  be  apprehended  when  a  considerable  length  of 
time  has  elapsed  since  dislocation? — If  more  than  six  weeks  have 
elapsed,  or  if  there  has  been  considerable  inflammation,  greater  danger 
will  result  in  any  attempt  at  reduction,  from  agglutination  of  the  nerves 
and  vessels  near  the  joint. 

How  is  dislocation  upon  the  dorsum  scapulas  recognised?  —  It  is 
readily  recognised  by  feeling  the  head  of  the  bone,  and  by  the  motion 
of  the  arm  being  less  confined  than  in  either  of  the  former  disloca- 
tions. 

How  should  reduction  be  attempted  ? — Convert  it  as  in  the  former 
case ;  then  reduce  as  in  luxation  into  the  axilla ;  or  by  extension  and 
counter-extension,  with  the  arm  elevated  above  the  h«ML 

How  is  incomplete  dislocation  of  the  oe  humeri  to  be  reduced  ?  — 
In  the  same  way  as  in  the  luxation  into  the  axilla,  except  that  it  b 
also  necessaiy  to  draw  the  shoulders  backward ;  and  afterwards  to 
apply  a  bandage  to  keep  the  bone  in  its  proper  situation,  and  to  pre- 
vent motion  of  the  scapula  forwards. 

How  may  luxation  take  place  at  the  elbow  joint? — In  five  different 
ways:  viz.,-  the  ulna  and  radius  backwards;  the  ulna  and  radius 
laterally;  the  ulna  alone  backwards;  the  radius  fi»rwmrds;  and  the 
radius  backwards. 

How  is  dislocation  of  the  ulna  and  radius  backward  indicated  ? 
(Fig.  177.)  —  By  a  considerable  projection  posteriorly,  above  the 
natural  situation  of  the  olecranon,  with  a  depression  on  each  side,  and 
a  projection  of  the  cxtremi^  of  the  os  humeri  anterioriy ;  together 
with  inability  to  flex  the  joint^  and  a  fixed  supination  of  the  forearm 
and  hand. 

How  is  reduction  to  be  effected? — The  surgeon  should  place  his 
knee  on  the  inner  side  of  the  elbow-joint  of  die  patient^  and  press 
down  the  ulna  and  radius,  while  he  gradually  fixes  the  arm ;  or  the 
arm  may  be  bent  around  a  bedpost,  or  over  the  back  of  a  chair. 

What  after  treatment  is  necessary  ? — The  arm  should  be  supported 
in  the  b^nt  position  by  a  bandage  and  sling. 

How  niav  lateral  dislocation  of  the  ulna  and  radius  be  known  ? — 
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Bj  the  pTo}eotaoii  of  tbe  oleoratton  backwards,  and  by  the  lateral  pro- 
jectioD  extenially  of  the  tilna,  or  of  tho  external  condjle,  acoordiug  aa 
Uie  huaiion  is  external  or  interaaL 

How  may  luxation  of  the  ulna  baekward  be  known? — By  the 
pnijeetion  peateriorly  of  the  oleoranon  process,  whilst  the  radius  re- 
taina  ha  natmal  sbaation;  and  by  the  twisting  inwards  of  the  for&* 
arm  and  hand. 

How  is  rednotioB  to  be  effected  in  these  kst  two  luxations? — In 
the  flame  way  as  in  the  first  species. 

How  may  dislocation  of  the  ladhia  forwards  be  recognised?  (Fig. 
178.)  — The  fore- 
arm 18  a  little  benti 
and  eannot  be  com- 
pletely extended, 
and  any  attempt  at 
complete  flexion  is 
preyented  by  the 
head  of  the  ladina  striking  against  the  hnmeras.  ^ 

How  should  reduction  be  attempted  ?  *—  By  fixing  the  humeruaand 
making  tractioii  upon  the  haad  in  a  state  of  supination. 

How  may  disiooivtion  of  the  radius  backward  be  recognised  ?  —  By 
the   projection  of  the 

head  of  the  ndius  be-  Fig.  179. 

hind,  and  to  the  outside 
of  the  external  condyle 
of  the  humerus. 

How  should  it  be 
treated?— It  should  be 
reduced,  as  in  disloca- 
tion of  the  ulna  and  n^ 
dius,  backwards,  and  af- 
terwards the  arm  should 
be  kept  bent  at  right 
angles,  and  the  bones  in  their  proper  position  by  means  of  bandagesi 
for  three  or  four  weeks,  until  the  torn  ligaments  haye  reunited. 

In  what  ways  do  luxations  take  place  at  the  wrist  ?  (Fig.  179.)  — • 


824  suEeEKY. 

Either  the  radios  or  ulna,  or  both,  are  projected  behind  or  before  the 
carpus,  with  tension  of  the  flexors  and  extension  of  the  hand  in  tbo 
former  case,  and  vice  versa. 

How  arc  these  luxations  to  be  reduced? — 6j  extension  and  coun- 
ter-extension and  pressure;  afterwards,  the  bones  should  be  kept  in 
their  proi>er  position  bj  splints  and  bandages. 

What  injuries  are  sometimes  confounded  with  dislocation  at  the 
wrist?  —  Sprains  and  other  injuries,  followed  by  effusion. 

How  may  they  be  distinguished  ?  —  By  the  swelling  taking  place 

gradually,  and  generally  on  on«  side,  in  the 

Fig.  180.  latter  case ;  where,  as  in  dislocations,  the  pro- 

/  /V0|^  jection  takes  place  immediately,  and  both  an- 

l  /y|  ^'A  teriorly  and  posteriorly. 

/  =1   1  ^1*  What  characterises  dislocation  of  the  thumb  ? 

•^  Extreme  difficulty  of  reduction. 

How  is  reduction  to  be  attempted  ?  (Fig. 
180.)  —  The  thumb  should  be  defended  by  a 
piece  of  buckskin,  and  extension  made  with 
it  in  a  flexed  position,  by  means  of  a  tape 
festened  with  a  clove  hitch ;  if  this  does  not 
succeed,  one  of  the  lateral  li^^aments  should 
be  divided  by  a  couching-needle. 

How  may  the  head  of  the  femur  be  dislo> 
cated? — Upwards  upon  the  dorsum  of  the  ilium  (Fig.  181);  down- 
wards into  the  foramen  ovale  (Fig.  182) ;  backwards  and  upwards, 
into  the  ischiatic  notch  (Fig.  183,  p.  826) ;  and  forwards  and  up- 
wards, upon  the  body  of  the  pubis  (Fig.  184,  p.  327). 

With  what  other  accident  are  dislocations  of  the  femur  frequently 
confounded  ?  —  With  fracture  of  the  head  and  neck  of  the  bone. 

How  may  they  be  distinguished?  —  By  the  crepitation  which  ex- 
ists in  the  fracture,  with  the  possibility  of  restoring  the  limb,  by  trac- 
tion, to  its  natural  length,  and  its  immediately  becoming  shortened 
again,  upon  giving  up  traction. 

How  may  the  dislocation  of  the  head  of  the  femur  upwards  be  re- 
cognised ?  —  By  the  appearance  of  the  head  of  the  bone,  and  the  tro- 
chanter major  upon  the  dorsum  ilii,  with  shortening  and  abduction  of 
the  injured  limb,  with  little,  if  any,  inclination  of  the  knee  and  foot 
inwards. 

How  may  dislocation  downwards  be  recognised  ? — By  the  length- 
ening  of  the  limb ;  the  projection  of  the  knee ;  the  turning  of  the  loot 
and  knee  outwards ;  and  the  bending  of  the  bodv  forwards,  from  the 
stretching  of  the  iliacus  intemus  and  psoas  muscles. 

How  may  dislocation  backwards  and  upwards  into  the  sciatic  notch 
be  known  ?  —  By  shortening  of  the  limb,  but  not  to  the  same  extent 
as  in  dislocation  upon  the  dorsum  ilii ;  the  inward  inclination  of  the 
knee  and  foot;  and  the  retraction  of  the  heel. 
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H^fw  k  tlie  dkloOatliMi  of  the  femur,  upwards  and  forwards,  dc- 
leeledf  -^By  the  shorteniiig  of  the  limb;  the  turning  of  the  foot  and 


Fig.  181. 


Fig.  182L 


knee  outwards,  and  the  appearance  of  a  round  hard  tumour  formed  bj 
the  head  of  the  bone  under  Poupart's  ligament. 

How  should  luxations  of  the  thigh  be  i educed  f  -^  The  patient  should 
be  placed  on  a  table  upon  his  back  (Fig.  185,  p.  328)  ;  a  sheet,  fddei 
diagonally,  should  then  be  plaoed  in  the  perineum  of  the  sound  or  in- 
jured siae  according  to  circumstances,  and  its  ends  tied  to  a  post; 
another  sheet  is  passed  around  the  sound  side  of  the  pelvis,  and  its 
ends  held  by  assistants ;  a  padded  belt  with  rings  attached,  should  be 
buckled  to  Uie  injured  limb;  just  above  or  below  the  knee ;  to  these 
28 
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rings/  one  block  of  the  pulley  shonld  be  fixed,  while  the  other  ii 
secured  to  a  po6t^  and  the  pulley-rope  given  in  chaige  to  assistaiilB; 

Fig.  188. 


the  surgeon,  then^  standing  at  the  injured  side,  directs  gradual  exten* 
sions  to  be  made  in  the  proper  direction,  while  he  himself  by  his 
hands,  or  by  a  band  passing  around  the  injured  thigh  and  over  his  own 
shoulders,  ufts  up  the  head  of  the  bone  and  guides  it  into  its  socket 
What  plan  has  Dr.  Keid,  of  Rochester,  suggested  for  reduction  of 
the  dislocation  (by  manipulation  alone)  of  the  femur  upwards  and 
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backwards  on  the  dorsum  ilii,  and  the  other  forms  ?  —  The  patient  ia 
placed  upon  a  low,  firm  table.  The  operator  stands  next  the  injured 
side,  and  seizes  the  ankle  with 

one  hand,  and  the  knee  with  ^*S- 184. 

the  other.  He  then  flexes 
the  leg  on  the  thigh,  and 
strongly  abducts  it,  canning 
it  over  the  sound  one  and  up- 
wards over  the  pelvis,  with  a 
sweep  as  high  as  the  umbili- 
cus. He  then  gently  ahducU 
the  knee,  turning  the  toes 
outwards,  and  the  foot  across 
the  sound  limb,  making  gen- 
tle oscillations  of  the  thigh, 
when  the  head  of  the  bone 
will  be  heard  to  slip  into  its 
place.  When  upwards  and 
forwards,  the  same  relative  po- 
sition of  surgeon  and  patient  b 
observed.  The  limb  is  strong- 
ly abducted  in  the  right,  posi- 
tion, and  the  foot  rotated  more 
strongly  outward,  when  it  will 
slip  into  the  thyroid  foramen. 
The  thigh  should  then  be 
strongly  flexed  on  the  pelvis^ 
and  carried  across  its  fellow, 
when,  by  rotating  the  leg  out- 
wards, bringing  the  sole  of  the 
foot  so  that  it  looks  outwards 
and  upwards,  the  head  of  the 
bone  makes  a  semicircle  back- 
wards, and  slips  over  the  edge 
of  the  acetabulum.  In  luxa- 
tions in  the  thyroid  foramen,  or 
downwards,  the  thi^h  must 
be  flexed  on  the  pelvis,  carry- 
ing it  across  its  fellow,  and  in- 
dacing  circumduction  When 
luxation  backwards  and  up- 
wards, or  in  the  sciatic  notch, 
takes  place,  flex  the  thigh  upon  the  pelvis,  and  cany  it  across  its  fel- 
low, and  slowly  abduct  it  from  the  body,  similar  to  that  for  luxation 
upon  the  dorsum  ilii. 

What  delay  is  sometimes  necessary  in  reducing  a  luxation  in  the 
ordinary  manner  1  —  It  is  sometimes  necessary  to  keep  up  extension 


and  counter-extension  for  two  or  three  hours  before  the  reduction  can 
be  accomplished. 

How  may  the  patella  be  dislocated  ? — In  three  directioiu;  upwards 
(from  rupture  of  its  ligament),  outwards,  inwards,  and  on  iteelr. 

How  is  dislocation  of  the  patella  to  be  treated?  —  The  leg  and 
thigh  must  be  elevated  so  as  to  relax  the  muscles,  and  the  patella  ro- 
storcd  to  its  pn^r  situation,  and  secured  by  a  bandage  or  laced  knee- 
cap, or  adhesive  straps,  and  a  splint  on  the  back  of  the  leg. 

What  dislocations  may  occur  at  the  knee-joint  f  —  Displacemeat  of 
the  semilunar  cartilages,  and  luxation  of  the  tibia  forwards  or  backwards. 
How  are  displacements  of  the  semilunar  cartilages  to  be  treated  ? — 
The  foot  must  be  turned  outwards,  and  the  leg  flexed  to  relax  the 
ligaments,  and  then  the  cartilages  replaced  and  retained  by  a  bandage 
or  laced  knee-cap. 

What  treatment  is  proper  in  dislocations  of  the  tibia  from  die  con- 
dyles of  the  femur  ?  —  If 
Fig.  18d.  the  luxation  be  incom|^ete, 

it  is  easily  reducible  by  ex- 
tension, counter-extension, 
and  pressure ;  but  if  it  be 
complete,  the  injury  to  the 
surrounding  parts  is  so 
great  as  to  call  for  severe 
antiphlogistic  treatment, 
and,  sometimes,  even  foi 
amputation. 

How  are  dislocations  of 
the  tibia  and  fibula  from 
the  adtragakis  (Fig.  186) 
to  be  treated? — ^In  simple 
dislocations,  the  muscles 
thnuld  be  relaxed  by  flexing  the  leg  upon  the  thigh ;  o'^ension  is 
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tbeL  to  be  made  by  tbe  foot,  and  oottnter-extension  by  the  thigh ;  and 
the  dislocated  bones  pressed  into  their  proper  places,  and  retained  by 
spliots  and  bandages  until  the  ligaments  have  reunited. 

What  is  necessary  in  luxations  of  the  astragalus?  —  Force  the  bone 
baek  judiciously  into  its  place,  if  possible^  and  then  enjoin  i^st  and 
Antiphlogistic  measures.  This  is  a  difficult  luxation  to  reduce,  and  it 
may  be  necessary  to  excise  the  bone  or  amputate  the  foot. 

SPRAINS. 

What  is  a  sprain?  —  An  injury,  accompanied  with  stretching  and 
more  or  less  laceration  of  the  ligaments  of  the  joint,  and  sometimes 
with  rupture  of  the  tendon. 

What  are  the  symptoms  produced  by  sprains  ?  —  Violent  pain,  and 
deformity ;  and  discolouration  from  extravasated  blood  in  the  joint. 

How  should  this  accident  be  treated  ?  —  The  limb  should  be  imme- 
diately elevated,  and  kept  in  a  state  of  absolute  rest  by  a  splint. 

What  is  indicated  in  treatment? — ^If  seen  early  cold  water  dressings 
are  advantageous;  if  not,  leeching  should  be  used,  and  warm  water  drcs- 
Bings,  or  poultices.  Stimulating  liniments  are  hurtful  in  the  early 
stage,  and  puncturing,  to  evacuate  extravasated  blood,  is  productive  of 
no  good,  and  often  injurious. 

When  may  cold  or  warm  douches  or  stimulating  frictions  be  re- 
sorted to  ?  -—  After  inflammation  has  entirely  subsided,  they  are  use- 
ful to  remove  the  stiffness  of  the  joint. 

RUPTUBES  OP  TENDONS. 

How  \a  the  rupture  of  a  tendon  indicated  ?  —  A  sudden  snap  is 
heard,  followed  by  pain,  loss  of  motion  in  the  part,  and  swelling  and 
discolouration. 

How  should  this  accident  be  treated  ? — The  parts  should  be  placed 
in  such  a  position  as  to  relax  the  tendon,  the  ends  of  which  should 
be  brought  together  and  retained  in  contact  until  union  has  taken  place. 

DISEASES  OF  THE  BONES  AND  JOINTS. 

PERIOSTITIS    AND    OSTEITIS. 

What  is  meant  by  periostitis,  and  what  are  its  sprmptom^  ?  —  In- 
flammation of  tbe  periosteum,  which  may  result  from  mjuries  or  syphi- 
litic taint,  or  from  disease  of  the  subjacent  bone.  Its  symptoms  are 
a  hard,  but  puffy  swelling,  not  distinctly  circumscribed,  and  attended 
with  pain,  especially  at  night. 

What  IS  the  treatment  for  it  ?  —  In  the  acute  form  the  free  appli- 
cation of  leeches,  hot  fomentations,  with  calomel  and  opium  inter- 
nally. In  chronic  cases  the  free  use  of  hydriodate  of  potash  or  cod- 
liver  oil  internally,  and  externally  leeching,  blistering,  and  puintiug 
with  tincture  of  iodine,  &c. 
28* 
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Fig.  187. 


What  is  meant  by  OBteititm,  and  what  are  its  caiuea  ?  —  InflMmna- 
tion  of  the  bone  itsolf.  It  may  arise  from  oonstitutionai  taint  or  local 
injury. 

What  are  its  symptoms  and  treatment?  —  The  bone  is  enkkrged, 
with  deep-seated  pain,  and  tenderness  of  the  limb ;  the  pain  is  in- 
creased  at  night.    Ite  treatment  is  similar  to  that  of  periostitis. 

CABISS. 

What  is  caries  ?  —  An  ulceration  of  the  bone  from  violence  or  in- 
flammation, or  from  constitutional  disease. 

What  bones  are  most  liable  to  this  disease  ?  —  The  spongy  bones. 

What  are  the  indications  of  treatment?  —  To  keep  the  part  in  ^ 
Dtatc  of  absolute  rest  by  means  of  splints,  to  subdue  the  inflam- 
matory symptoms,  and  to  make  use  of  appropriate  constitutional  reme- 
dies, where  the  disease  arises  from  scrofula  or  syphilis.  Touching  the 
diseased  bone  with  the  mineral  acids,  or  the  gastric  juice  of  the  hog, 
or  with  lunar  caustic^  will  £:icilitate  the  removal  of  the  diseased  parts. 

NEOROBIS. 

What  is  necrosis  ?  —  The  complete  death  of  a  bone,  from  injuries 
and  inflammation  of  the  periosteum. 

What  bones  are  most  liable  to  necrosis?  —  The 
shafts  of  the  long  bones  TFig.  187),  and  next  to 
■  these  the  flat  bones;  the  tibia  is  the  bone  most  fre- 
[  quently  attacked. 

How  is  necrosis  indicated  ? — ^By  dull,  deep-seated, 
but  sometimes  acute  pain,  followed  by  increase  in  size 
of  the  bone,  from  the  formation  of  new  bones  sur- 
rounding the  old  one  (or  sequestrum),  which  is  gra- 
dually broken  down  and  discharged  through  open- 
ings externally. 

In  what  way  is  the  new  bone  formed  ?— By  secre- 
tion from  the  periosteum. 

What  treatment  is  proper?  —  No, treatment  is  of 
any  advantage,  excepting  a  poultice,  or  anodyne  fo- 
mentation over  the  part,  unless  the  tedious  discharge 
of  the  sequestrum  gives  rise  to  much  constitutional 
irritation ;  in  which  case  an  opening  should  be  made 
in  the  new  bone  by  means  of  a  trephine,  or  other- 
wise, and  the  sequestrum  removed. 

EXOSTOSIS. 

What  is  exostosis  ?-— An  unnatural  growth  of 
bone,  without  malignant  disease. 

What  forms  does  exostosis  assume? — Either  a 
spinous,  a  lamellar,  a  tuberculated,  or  a  circumscribed 
form. 
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Wliat  incoDTenienoee  result  firom  exostosis  f — Deformities^  and  in- 
terferenoe  with  the  motion  of  the  neighbouring  joints. 

What  treatment  is  proper  for  the  cure  of  exostosis?  —  Abstinence, 
local  pressure,  leeching,  and  blistering,  or  the  application  of  iodine, 
vill  sometimes  prove  efficient,  if  the  tumour  be  not  veiy  large ;  but 
if  the  tumour  be  of  great  size,  or  inconvenient  from  its  situation,  it 
most  be  rcmoyed  bj  the  knife  or  the  saw. 


SPINA    YENTOSA, 

What  18  spina  yentosaf  —  A  bony  tumour,  in  which  the  interior 
of  the  bone  is  removed  by  ulceration,  leaving  merely  a  shell  of  bone 
secreted  by  the  periosteum,  divided  into  cells  containing  purulent 
matter. 

What  bones  are  the  seat  of  the  disease  ?  —  Generally  the  long  or 
cjlindrical  bones. 

How  is  spina  ventosa  to  be  treated  ? — Stimulant  injections  into  the 
cavity  sometimes  succeed,  and  pressure, 
bat  if  the  tumour  be  large,  its  removal  Fi^;.  188. 

is  the  only  remedy. 


OSTEO-SARCOMA. 

What  is  osteo-sarcoma?  (Fig.  188.) 
—  A  malignant  tumour,  or  diseased 
^rrowth  of  bone,  in  which  its  substance 
is  changed  into  a  mixture  of  bony  and 
fltishy  matter. 

What  are  its  symptoms? — A  dull, 
long-continued  and  deep-seated  pain,  ac- 
companied with,  or  followed  by,  the  ap- 
pearance of  a  ponderous  tumour  upon 
the  bone,  sometimes  smooth,  but  oftener 
irregular,  and  tu\^rculated ;  which  some- 
times gives  rise  to  ulcerations  through 
the  skin,  and  the  discharge  of  a  fetid, 
sanions,  or  cheesy  matter. 

What  bones  are  attacked  by  this  dis- 
ease?—  It  generally  attacks  the  long 
bones,  but  frequently,  also,  the  bones  of 
the  upper  and  lower  jaw. 

Wnat  is  to  be  done  in  this  disease  ?-* 
In  its  eariy  stages,  alteratives,  and  general 
and  local  applications  may  be  tried }  but 
in  genera]  nothine  less  than  its  removal 
by  the  knife  will  be  sufficient. 
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MORSUS  C0XARIU8,   OR  GOXALGIA. 


Fig.  189. 


What  ia  meant  by  morbus  coxarius,  or  coxalgia?  (Fig.  189.)-^  In- 
flammation of  the  hip-joint,  terminating,  if  not 
arrested,  in  ulceration  and  destruction  of  the 
head  and  neck  of  the  thigh  bone. 
J  Jft>^^>'^5aJi/       ^^  what  class  of  persons  does  this  diseaae 

""         most  frequently  occur  ? — ^In  persons  of  a  scro- 
fulous diathesis  or  constitution. 

What  are  its  symptoms  ? — Pain  in  the  knee, 
tenderness  on  pressure  upon  the  hip-joint, 
wasting  of  the  limb^  the  patient  standing  and 
walking  with  the  leg  and  thigh  flexed;  and 
after  separation  of  the  head  of  the  bone  frtim 
its  shaft  has  taken  place,  shortening  of  the 
limb,  from  the  retraction  of  the  muscles. 

What  plan  of  treatment  is  to  be  pursued  in 
this  disease  J — ^If  the  diseafie  be  detected  be- 
fore suppuration  has  taken  place,  leeches  or 
blisters  should  be  applied,  or  issues  estabEshed 
in  the  neighbourhood  of  the  joint,  and  perfect 
rest  enjoined ;  but  if  the  disease  has  gone  on 
to  suppuration^  the  patient  should  be  kept 
upon  his  back,  on  a  mattress,  and  a  splint 
carved  or  moulded  to  fit  the  limb  in  its  Dent 
position,  and  padded,  should  be  applied;  a 
tonic  regimen  should  be  adopted,  and  the  pa- 
tient purged  daily,  or  every  other  day,  with 
the  pulvis  purgans  (a  combination  of  jalap  and  bitartrate  of  potassa), 
unless  he  should  be  debilitated  by  the  purging. 

What  is  necessary  after  the  splint  has  been  worn  for  some  time  ? — 
To  remove  the  splint,  and  substitote  a  straighter  one,  owing  to  the 
straightening  of  the  limb  from  the  use  of  the  splint. 

How  long  does  this  disease  require  for  its  curef  —  From  six  to 
eighteen  months  • 

WHITE    SWELLING    AND    BTNOYIAL    DEGENERATIONS. 

What  is  meant  by  the  term  white  swelling? — It  is  a  generic  term, 
used  to  denote  any  disease  of  the  joint  accompanied  with  swelling  and 
white  colour,  from  tension  of  the  integuments. 

How  are  these  diseases  divided  ? — Into  hydrarthrosis,  or  inflamma- 
tion of  the  synovial  membrane,  with  dropsical  or  serous  effusion; 
morbid  change  of  structure  of  the  synovial  membi<ane ;  ulceration  of 
the  cartilages  of  the  joint;  and  scrofulous  disease  of  the  cancellated 
structure  of  the  bones. 

How  is  the  inflammation  of  the  sjmovial  membrane  known  ?  —  By 
Dain  (generally  not  severe) ;  and  after  eflusion  has  taken  place,  by 
Ming  and  fluctuation. 


How  does  this  disease  BometiiQes  tenninate? — In  ancbjlosis^  from 
effusion  of  lymph  into  the  joint. 

How  shodd  it  be  treated  ? — ^By  rest  and  elevation  of  the  limb,  and 
by  general  and  local  antiphlogistic  means. 

^onld  the  fluid  eyer  be  evacuated  by  tapping  ?  —  It  should  not, 
for  fear  of  the  yiolent  inflammation  which  frequently  follows  wounds 
of  joints. 

What  are  the  ^mptoms  of  morbid  change  of  structure  of  the 
synovial  membrane? — Pain,  or  sensation  of  uneasiness,  stiffness,  swel- 
ling, a  deceptive  sense  of  fluctuation,  and  sometimes  the  formation  of 
abscesses,  which  weaken  and  exhaust  the  patient. 

What  is  the  remedy  7  —  Amputation  is  generally  the  only  hope. 

How  may  ulceration  of  the  cartilages  be  known  ?  —  It  is  very  dif- 
ficult to  be  distinguished  from  inflammation  of  the  synovial  membrane, 
J^of  which  it  may  be  considered  one  of  the  terminations),  except  that 
in  the  ulceration  of  the  cartilages^  there  is  no  swelling  early  in  the 
disease. 

How  is  the  diseaae  to  be  treated?  —  By  rest,  splints,  blisters, 
issues,  &c. 

How  does  it  generally  terminate  ?  —  In  anchylosis. 

How  may  scrofulous  affections  of  the  knee-joint  be  recognised?  — 
By  pain  in  the  head  of  the  tibia,  and  swelling  of  the  knee-joint,  at 
first  without  discolouration,  followed,  as  the  disease  advances,  by  emacia- 
tion of  the  limb,  swelling  and  tension  of  the  integuments  of  the  knee, 
which  are  white  and  shining,  and  covered  with  varicose  veins ',  thicken- 
ing of  the  synovial  membrane ;  and  sometimes  the  discharge  of  matter 
firom  ulcerated  openings  in  the  joint. 

What  is  the  proper  treatment  ?  —  Kest,  splints,  iodine,  and*  the 
Buoe  general  treatment  as  in  morbus  cozarius. 


▲  NOHTLOSIS. 

What  is  anchylosis  ?  —  The  loss  of  motion  in  a  joint. 

How  many  kinds  of  anchylosis  are  there?  —  Two;  complete,  where 
the  bones  of  a  joint  are  united  together,  or  so  changed  by  deposition 
of  fresh  matter  a^  to  be  immovable;  and  tncotnplete,  where  some 
motion  still  remains,  and  the  rigidity  is  owing  to  the  stiffening  of 
ligaments,  or  the  contraction  of  tendons,  &c. 

What  treatment  Lb  often  suecessful  in  incomplete  anchylosis  ?  — 
Passive  motion  imparted  to  the  joint;  and  stimukting  liniments,  and 
friction. 

How  may  complete  anchylosis  be  remedied  ?  —  Complete  anchylosis 
cannot  be  cured,  but  may  sometimes  be  remedied  by  cutting  through 
tbe  bone  near  the  joint,  and  preventing  the  union  of  the  cut  ends ; 
thus  forming  an  artafioial  joint,  as  in  Dr.  jF.  Rhea  Barton's  oper?^'-^-* 
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MOYABLB  OABTILAGB. 

What  are  movable  cartilages? —  Small  cartilaginous  bodies  floating 
in  the  joint,  loose,  or  attached  to  a  pedicle ;  and  giving  lise  to  severe 
pain,  and  interference  with  the  motions  of  the  jointy  by  being  caaght 
between  the  condyles  of  the  femur  and  the  head  of  the  tibia. 

How  should  they  be  treated?  —  The  knee  should  be  bandaged 
tightly,  or  covered  with  a  laced  knee-cap,  to  prevent  the  escape  of  these 
bodies ;  and  if  this  proves  unsuccess^,  they  must  be  extracted  by 
excision. 

What  cautions  are  necessaiy  in  this  operation?  —  The  movable 
cartilage  should  first  be  secured  at  the  upper  and  outer  part  of  the 
knee,  and  an  incision  made  barely  large  enough  to  admit  of  the  extrac- 
tion of  the  cartilage ;  taking  care  that  the  incbion  in  the  skin  does 
not  correspond  with  that  in  the  synovial  membrane. 

What  after  measures  are  to  be  adopted  ?  —  Opiates,  and  elevation 
of  the  limb,  and  other  means  to  prevent  inflammation  of  the  joint. 

RACHIALGIA,  CARIES  OP  THE  SPINE,   OR  DISEASE  OP  POTT. 

What  is  the  disease  termed  caries  of  the  spine  ?  (Fig.  190.)  —  A 

destruction,  by  caries,  of  the 
^8*  ^^'  bodies  and  oartUages  of  the  spine. 

What  are  its  symptoms  ? — A 
sense  of  weakness  and  numb- 
ness in  the  lower  extremities ;  a 
tendency  to  stumble ;  retraction 
and  crossing  of  the  legs,  when 
>/^  the  patient  is  seated;  tenderness 
on  pressure  upon  the  part  of  the 
spine  afliBcted ;  distortion  of  the 
spine  from  loss  of  substance; 
loss  of  motion  in  lower  extre- 
mities ;  and  symptoms  of  gene- 
ral gastric  derangement;  with 
flatulence,  and  sense  of  tightness 
in  the  prsecordial  region. 

With  what  other  disease  is 
caries  of  the  spine  often  con- 
founded ?  —  With  distortion  of 
the  spine  from  contraction  of  the 
muscles. 

How  should  spinal  caries  be 
treated?  —  The  weight  of  the 
head  should  be  taken  ofl"  the  spine 
by  a  machine  contrived  to  sup- 
port it ;  or  the  patient  should  be 
kept  upon  his  back  on  a  mattress, 
upon  which  he  should  be  carried  frequently  into  the  open  air;  setons  oz 
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oanstio  issues  should  be  made  on  eacli  side  of  the  spine,  at  the  affected 
fart ;  and  the  bowels  kept  open  by  rhubarbi  or  by  the  pulyis  purgans^  as 
in  morbus  ooxaiius. 

HYBBO-BA0HITI8;    OR    SPINA    BIFIDA. 

What  is  spina  bifida  f  —  A  congenital,  and  frequently  &tal  disease, 
consisting  of  a  deficiency  of  a  part  of  the  spinal  column,  and  a  projec- 
tion at  thai  part  of  the  membranes  of  the  spinal  marrow,  in  the  form 
of  a  tumour  filled  with  serum ;  and  is  generally  accompanied  by  loss 
of  motion  in  the  lower  extremities. 

What  effect  is  sometimes  produced  by  pressure  upon  the  tumour? 
— .  Symptoms  resembling  those  of  compression  of  the  brain. 

How  should  this  disease  be  treated  ? — ^It  should  be  punctured  with 
a  needle,  and  the  fluid  evacuated^  a  little  at  a  time^  and  at  intervals 
of  seyend  days. 

What  effects  have  followed  the  sudden  eyacuation  of  the  fluid  ?  — 
Convulsions,  and  speedy  death. 

FBAQILITAS    OSSIUM. 

From  what  does  fragility  of  the  bones  arise  ?  —  From  deficiency  of 
animal,  and  a  predominance  of  earthy  matter  in  the  bone. 

In  whom  does  it  occur,  and  what  treatment  is  proper? — Generally 
in  aged  persons,  or  in  syphilitic  cases  of  long  standing;  in  the  former 
case,  all  treatment  is  nugatory ;  in  the  latter,  constitutional  remedies 
may  perhaps  do  good,  especially  cod  oil* 

MOLLITIES    OSSIUM,    AND    BA0HITI3. 

What  is  mollities  ossium? — A  softening  of  the  bone,  from  defi- 
ciency of  the  earthy  matter,  taking  place  in  persons  advanced  in  life. 

How  does  rachitis  or  rickets  differ  from  mollities  ?•— -Rickets  attacks 
children  and  infants ;  and  the  bones,  after  a  time,  generally  acquire 
ibeir  proper  strength. 

How  should  these  complaints  be  treated?— In  mollities  no  treat- 
ment will  generally  avail,  though  the  phosphate  of  lime  and  cod  oil 
have  been  used;  in  rachitis,  tonic  medicines,  generous  diet,  gentle 
purging,  frictions,  and  salt  bathing  will  frequently  accomplish  a  cure. 

DISEASES  OF  THE  BLOOD-VESSELS. 

How  may  the  arteries  become  diseased  ?-» From  inflammation, 
from  deposition  of  bony  or  calcareous  nmtter  between  their  coats,  and 
from  dilatation,  or  aneurism. 

Do  arteries  ever  ulcerate?  —  Rarely,  except  in  case  of  calcareous 
degeneration  of  their  coats,  or  sometimes  from  the  application  of  the 
ligature. 

Are  veins  liable  to  inflammation?  —  Yes;  much  more  so  than 
arteries. 
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From  what  does  phlebitis,  or  inilammiitioii  of  th^  veins  arise  f  — 
From  the  application  of  ligatures^  or  sometiines  from  wounds^  as  in 
the  operation  of  bleeding. 

What  are  the  symptoms  of  phlebitis  f -— Pun  and  tenderness  on 
pressure ;  an  indurated  knotted  condition  of  the  vein,  with  occasion- 
ally  a  red  streak  of  inflammation  over  itt  course;  sometimes  termina- 
ting in  secretion  of  pus,  which  finds  its  way  into  the  ciroulationy  pro- 
ducing great  prostration,  a  quick^  flnttering  pulse,  nausea,  tympKmti8> 
and  tenderness  of  the  abdomen,  delirium  and  death. 

How  may  a  spontaneous  cure  of  phlebitis  take  place?— ^ By  oblite- 
ration of  the  vein  from  effusion  of  ooagulable  lymph. 

How  should  phlebitis  be  treated  ? — By  the  elevation  of  the  affected 
part,  so  as  to  favour  the  return  of  the  blood ;  by  leeching  and  blisters, 
or  pressure  upon  the  affected  part ;  or  by  compression  above  the  point 
of  inflammation,  and  by  antiphlogistics  generally. 

ANEUKIBM  OF  THE  ARTERIES,   AND    THE  NECESSARY  OPERATIONS 

What  is  aneurism  ?  —  A  tumour  filled  with  blood,  and  communica- 
ting with  the  cavity  of  an  artery  or  vein. 

How  do  aneurisms  of  the  arteries  usually  occur?  — From  dilatation 
of  all  the  coats  of  an  artery,  or  from  rupture  of  the  internal  coats  and 
dilatation  of  the  cellular,  in  which  cases  it  is  denominated  true  aneu- 
rism ;  or  from  puncture  of  the  arteries,  with  extravasation  of  blood 
into  the  surrounding  tissue,  when  it  is  called  faUe  aneurism  TFig. 
191) ;  the  sac  in  the  former  case  being  formed  by  the  coats  ot  tha 
artery,  and  in  the  latter  by  the  cellular  tissue. 

Ilg.  191. 


What  arteries  are  not  subject  to  aneurism?.*^ The  arteries  of  the 
brain,  from  their  being  destitute  of  a  cellular  coat. 

What  general  remedies  are  used  in  the  treatmeiit  of  aneurism  ?  — 
The  lon«r-eon tinned  application  of  cold,  or  pressure,  by  means  of  Bel- 
lingham's  compressor  (Figs.  192,  193);  and  the  diminution  of  the 
force  of  the  circulation  by  abstinence,  blood-letting,  digitalis,  and  ab- 
lolute  rest. 

Are  these  means  always  successful? — They  very  frequently  fid^ 
and  an  operation  becomes  necessary. 

What  operation  was  formerly  practised?  —  The  application  of  a 
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Fig.  198. 


ligature  to  the  arteiy  just  above  the  aneurism^  and  afterwards  evacua- 
ttDg  the  sac. 

Why  was  this  abandoned  f — On  account  of  its  frequent  failure, 
owing  to    the    diseased 

rig.  194. 


state  of  the  artery  in  the 
neighbourhood  of  the 
aneurism,  and  the  irrita- 
tion exeited  by  opening 
and  evacuating  the  sac. 

What  operation  is  now 
employed?  (Bigs.  194, 
196,  196.)  — That  of 
Hunter,  vis. :  tying  the 
artery,  in  a  sound  part  of 
it,  at  some  distance  from 
(he  sac,  and  between  it 
and  the  heart  (thus  tak- 
ing off  the  force  of  the 
eiroulatiott  from  the  aneo-r- 


Fig.  195. 


Fig.  19«. 


i  other  operations 

ha?6  been  subMquently 

propoeed  1  —  Those    of 

Bradsor   and    Wadiop : 

the  first  consists  in  ty-  -   ^-r  w      - 

ing  the  artery  below  the  sa^,  with  the  i^ew  of  bringing  about  eo- 
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agnlation  in  it;  tlie  latter  by  tying  the  arteiy  bdow  its  first  bifiir 
cation. 

What  snccess  has  attended  the  last  two  operations? — They  hare 
almost  uniformly  increased  the  size  of  the  anearism^  or  £ulod  U 
produce  any  good  effect. 

What  cautions  are  necessary  in  operating  for  aneurism? — The 
artery  sliould  be  cut  down  to  and  separated  from  its,  'onneetions  to  as 
small  an  extent  as  possible,  and  tbe  ligature  tKx^n  aroand  it  by 
means  of  a  crooked  needle  and  Pysick's  forceps,  or  the  commoD 
curved  aneurismal  needle,  or  by  Gibson's  modificat'on  of  Bellooque's 
instrument. 

What  are  the  signs  of  aneurism  of  the  thoracic  aorta  ?  —  Yblent 
neuralgic  pain,  palpitation,  dyspnoea,  cough,  and  sense  of  constriction 
of  the  chest ;  unnatural  flatness  on  percussion  of  the«upper  part  of 
the  chest ;  loud,  rough,  and  abrupt  bellows'  murmur  aboye  the  clavi- 
cles upon  auscultation ;  loss  of  power  or  numbness  of  one  arm,  and 
weakness  or  total  absence  of  pulsation  at  the  corresponding  wrist; 
with  frequently  sibilant  respiration,  croaking  voice,  difficulty  of  de- 
glutition, and  oedema,  or  dropsy  of  the  serous  cavities,  &om  compres- 
sion of  the  trachea,  oesophagus,  or  blood-vessels;  and  sometimes 
absorption  of  the  ribs  from  pressure. 

What  peculiair  form  of  aneurism  sometimes  oceius  in  the  thoraoio 
aorta  ?  —  Dissecting  aneurism,  in  which  the  blood  gradually  finds  its 
way  between  the  coats  of  the  artery,  and  separates  them  for  a  consir 
dcrable  distance. 

How  may  aneurism  of  the  abdominal  aorta  be  known?  —  By  the 
appearance  of  a  pulsatory  tumour  in  the  abdomen,  readily  detected 
by  pressure,  and  frequently  giving  rise  to  oedema  or  dropsy  of  the 
abdomen  and  lower  extremities,  and  sometimes  to  absorption  of  tl  e 
bodies  of  the  vertebrae,  and  to  consequent  paralysis  of  the  lower  limbs^ 

What  treatment  is  suitable  to  aneurism  of  me  thoracic  and  abdo- 
minal aorta  ? — ^An  operation  is  inadmissible,  but  relief  has  been  ocosr 
sionally  afforded  by  bleeding,  abstinence,  digitalis,  and  the  external 
application  of  cold  and  pressure;  although  the  disease  most  fre^ 
quently  terminates  in  ulceration  and  fatal  hemorrhage. 

How  may  aneurism  of  the  carotid  be  known  firom  any  other  tmaoiir? 
—  By  the  aneurismal  tumour  becoming  less  by  pressure  upon  the 
artciy  below  it,  and  by  our  not  being  able  to  lift  the  tumour  &om  the 
artery. 

Describe  the  operation  for  carotid  aneurism*  — The  patient  sIlouM 
be  placed  in  a  recumbent  position,  with  the  head  thrown  back  and 
the  &ce  to  the  sound  side ;  an  incision  from  two  to  four  inches  long 
should  then  be  made  at  the  intier  edge  of  the  sterno-cleido-mastoideus 
muscle,  below  the  tumour,  having  the  middle  of  the  incision,  if  pos^ 
sible,  over  the  omo-hyoid  where  it  crosses  the  sheath  of  the  vessels; 
this  incision  should  cut  through  the  skin,  platvsma  myoides,  and  iaseia 
Quperficialis  colli ;  the  head  should  now  be  nent  in  such  a  way  as  to 
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Fig.  198. 


fekx  Uie  sienio«Ieido-ina8toideas,  and  the  cellular  tissue^  and  after* 
wards  the  fieiscia  profunda  should  be  raised  up  by  a  pair  of  foroeps, 
and  divided ;  the  omo- 
hyoid and  desoendens  Fig.  l^i 
noni  are  to  be  oarefuUy 
ayoided,  and  the  sheatn 
of  liie  Teflselfl  pinched 
«p  with  a  pair  of  for- 
cepS)  and  divided  for 
about  half  an  inch ;  the 
par  vagum  and  internal 
jugular  are  to  be  held 
mudey  and  a  ligature 
passed  gently  under  and 
around  the  arteiy, 
which  is  then  to  be  lifted 
slightly  and  oompress- 
edy  and  if  pulsation 
oeases  in  the  tumour, 
the  ligature  is  to  be 
tiedy  one  end  cut  off, 
and  the  other  left  hang- 
ing out  of  the  wound, 
which  is  then  brought 
together  by  adhesive 
Btrept.  (¥i^.  198.) 

At  what  time  does  the 
Ugatnre  eome  away  ?-^ 
Generally  at  the  end 
^  the  fifteenth  day. 

Why  should  not  two 
ugaturee  be  applied,  and 
tbe  artery  divided  be- 
tween them?  —  They 
are  unnecessary,  and 
accompanied  with  con- 
siderable risk  of  ulcera- 
tion and  secondary 
hemorrhage. 

Wliat  vessel  is  tied 
In  the  operation  for 
aoeurism  of  the  axillary  artery  f — ^The  subclavian  artery.* 

How  is  this  operation  performed?  (Figs.  197,  198.") — The  patient 
should  be  p'^iced  on  his  back,  the  limb  of  the  affectea  side  depressed 
as  mueh  as  possible,  and  the  head  turned  towards  the  sound  side ;  an 
incision  should  then  be  nAde  upon  the  upper  edge  of  the  clavicle, 
extending  nearly  its  whole  length,  and  dividing  the  skin ;  the  pla 
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tjsma  mjoides^  superficial  fesoia,  and  oellular  tissue  are  next  to  be 

oarefdllj  divided;  the  external  jugular  is  then  held  aside  by  a  blunt 

hook  or  a  curved  spatula, 
Fig.  19a.  ,.,...*-       ? 


while  a  ligature  is 
around  the  artery  and  tied ; 
taking  care  first  to  ascertain 
that  we  have  not  mistaken  on« 
of  the  brachial  plexuses  of 
nerves  for  the  brachial  artery. 
What  arteiy  is  to  be  tied 
in  brachial  aneurism  f — ^The 
brachial  or  humeral  artery. 

How  is  this  accomplished  ? 
(Kg.  199.)— r A  tourniquet 
is  applied  by  some  operators 
to  render  the  superficial  veins 
visible,  and  prevent  their 
being  wounded ;  an  incision 
through  the  skin  is  then 
made  at  the  inner  edge  of 
the  biceps  muscles,  at  about 
the  middle  of  the  arm ;  the 
ikscia  is  next  divided,  and 
then  the  sheath  of  the  vessel 
is  opened  and  the  vessel  tied. 
What  sometimes  occun 
after  this  operation  ?  —  It 
frequently  is  not  followed  by 
success,  and  the  arteiy  must 
be  tied  above  and  below  the 
sac  before  a  cure  can  be 
effected. 

How  may  inguinal  aneurism 
be  known  from  inguinal  her- 
nia ? — By  the  tumour  in  the  former  case  being  irreducible ;  by  its  pul- 
sation, and  by  its  gradual  increase ;  with  numbness,  and  obstruction  of 
circulation  in  the  limb. 

What  vessel  must  be  tied  for  ihe  cure  of  inguinal  aneurism  f  —  The 
external  iliac  artenr. 

How  is  this  performed  ?  (Fig.  200.) — ^An  incision,  about  six  inches 
in  length,  should  be  made  through  the  skin  and  superficial  fascia  of 
the  abdomen,  over  the  course  of  the  external  iliac  artery  as  it  lies 
under  Poupart's  ligament,  commencing  an  inch  and  a  half  from  the 
anterior  superior  spine  of  the  ilium,  and  extending  to  within  half  an 
inch  of  Poupart's  ligament;  the  fibres  of  the  external  oblique,  and 
)f  the  lower  edge  of  the  transversalis  are  then  separated,  with  as  little 
'iutting  as  possible,  raising  them  carefully  by  the  forceps  or  by  the 
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finger  pamed  behind  ihem,  to  prevent  wounding  the  peritoneuin ,  the 
fascia  transversaliB  should  then  be  pinched  up,  and  divided  in  the 
course  of  the  spermatic  cord ;  the  finger  may  then  be  passed  behind 
the  peritoneum  to  the  external  iliac  artery  and  vein  at  the  edge  of  the 
psoas  muscle,  and  the  vein  may  be  held  aside  by  a  curved  spatula  or 
bluiidb  hook,  or  by  the  finger,  while  a  ligature  is  passed  around  the 
artery  by  an  aneurismal  needle. 

What  vessel  must  be  tied  in  gluteal  aneurism  ?  -^  The  internal  Oiao 
artery^  which  may  be  reached  in  the  same  way  as  the  external. 

W  hat  vessel  must  be  tied  in  aneurism  of  the  internal  or  external 
iliae  arteries  t — ^The  common  or  primitive  iliao,  iriiieh  may  be  reached 
in  the  same  way  as  the  Oiac  arteries. 

How  ma^  popliteal  aneurism  be  reo(^nised? — By  the  appearance 
of  a  pulaatmg  tumour  in  the  ham  or  back  part  of  the  kneejomt,  pro^ 
duoing  numbness,  obstruction  of  oiroulation,  and  sometimes  oedema  of 
the  leg. 

Wl^t  operation  is  required  for  the  cure  of  this  aneurism  f  C¥ig. 

201.) — ^Pressure  or  ligature  of  the  femoral  artery;  or,  if  the  popliteal 

has  been  directly  injured,  by  placing  the  patient  on  his  face,  and  a 

free  incision   made,  traversing  the  popliteal  space,  and  penetrating 
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tlie  skin  and  subjaoent  tissues^  aad  continued  cautiously  along  the 

borders  of  the  semitendinosos  and 
menibranosus  muscles.  On  the  edge 
of  the  latter  muscle  the  artery  may 
be  felt,  sometimes  oyerkpped  by  it. 
The  nerves  and  rein  should  be  care- 
fully avoided,  and  a  ligature  thrown 
around  at  tiie  upper  part  of  its 
course. 

How  should  ligature  of  the  fem- 
oral be  accomplished  ?  —  An  inci- 
sion about  three  inches  long  should 
be  made  along  the  inner  edge  of  the 
Sartorius  muscle,  commencing  about 
four  inches  below  Poupart's  ligament; 
the  skin  and  &scia  being  divided, 
the  Sartorius  is  held  to  one  side,  and 
the  sheath  of  the  vessel  pinched  up 
and  opened,  and  a  ligature  passed 
around  the  artery,  carefully  avoiding 
the  vein. 

What  plan  would  you  pursue  in  ligaturing  the  tibial  arteries  7  (Figs. 
202, 203.) — In  operating  upon  the  posteriOT  tibial,  the  limb  is  placed  on 
its  outer  side,  a  free  incision  is  made  between  the  edge  of  the  tibia  and 
gastrocnemius,  dividing  the  tibial  origin  of  the  solseus,  the  deep  fascia  is 
cut,  and  the  arteir  is  found  au  inch  from  the  tibia.  The  veins  and  nerve 
should  be  carefully  watched,  and  the  incision  held  open  with  a  spatula; 
the  knee  being  bent  and  foot  extended,  tl^e  needle  is  passed  from  without 
inwards.  The  operation  at  the  lower  part  of  the  leg  and  anhle  is 
much  more  simple.  The  anterior  tibial  may  be  tied  either  al  the 
upper  or  lower  part  of  the  leg.  At  the  upper,  bv  a  free  incision 
between  the  extensor  communis  digitorum  and  tibiaHs  anticuS,  the 
foot  is  flexed,  and  the. relaxed  muscles  are  se^MUcated  down  to  the  interos- 
seous ligament,  where  the  arteiy  is  found.  At  the  lower  part«  the 
incision  is  made  on  tkie  fibular  side  of  the  extensor  proprius  pollicis. 
What  is  aneurism  by  anastomosis  ?  —  An  erectile  or  Mghly  vascular 
tumour  formed  by  a  congeries  of  varicose  or  enlarged  vessels,  and 
frequently  communicating  a  thriving  or  pulsatcny  sensation  to  the 
fingers.  i 

How  should  these  be  treated?— They  should  be  stnmgidated,  by 
means  of  Ugatures  crossing  each  other,  and  thus  dividing  -the  tumour 
into  porUons^  the  ligature§  hm^  tied  separately :  and  alsa  by  dis- 
secting the  tumour  out 

Wiubt  is  varioeee  aneurism? — A  iumoiUT  arising  firom  a  oommuni- 
3ation  between  an  arteiy  and  a  vein. 

What  are  its  varieUes?  —  Dtrect  varicose  aneurism,  where  the 
nrtcry  and  vein  are  in  direct  contact;  and  indirect ,  where  they  are 
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•epamie,  and  oommturicate  tliroiigli  a  sae  formed  in  tlie  snrronnding 
eellular  tissne. 

How  does  ibis  foim  of  anenrism  ocenr  ?  —  It  generally  occnra  at 

Fig.  202.  Fig.  208. 


tbe  bend  of  the  arm,  from  a  lancet  being  pushed  through  the  vein 
toto  the  artery,  in  bleeding. 

How  is  it  known  ? — By  tks  appeacanoe  of  a  tumour^  eon)niuDicatin<; 
a  tlirilling  sensation,  and  gen^nilly  aeoompanied  by  an  enlarged  and 
tortuous  oondition  of  the  vessels  above  the  tumour. 

What  effect  has  pressure  ?  — -  It  tends  to  produce  the  indirect  fonn, 
or  to  aggravate  it  when  it  ahready  exists. 

What  operatioBT  is  generally  performed  ?  —  Tying  the  brachial  artery 
immediately  above  and  bdow  the  sae. 
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To  what  eBlargements  are  the  rdns  subject? — To  a  vtiTfeoee,  or 
enlai^ed  tortuous  condition,  Bometimes  producing  ulceration^  or 
sloughing  of  the  integaments  from  their  pressure. 

What  veins  are  most  liable  to  this  disease  7  —  The  veins  of  the  1^; 
from  the  weight  and  pressure  of  blood  upon  them. 

What  method  of  treatment  was  formerly  tried?  —  Ligature  of  the 
vein  above ;  but  this  was  abandoned,  from  its  tendency  to  aggravate 
ihe  disease,  or  produce  phlebitis. 

What  methods  are  now  adopted  ? — ^Elevation  of  the  limb ;  equable 
compression  by  laced  bandages,  or  rollers ;  and,  in  extensive  cases,  the 
passage  of  a  curved  needle  beneath,  or  through  the  coats  of  the  vein; 
and  then  surrounding  the  needle  by  a  ligature  in  the  form  of  a  figure 
8,  in  order  to  produce  obliteration  of  the  cavity  of  the  vein;  drawing 
off  the  blood,  and  bandaging. 

What  other  varieties  of  this  disease  are  there? — Yaricoccle,  or  en- 
largement of  the  veins  of  the  scrotum ;  and  circocele,  or  enlargement 
of  the  veins  of  the  spermatic  cord. 

How  may  these  varieties  be  distinguished  from  scrotal  hernia?  — 
By  the  tumour  in  varicocele  and  circocele  commencing  at  the  lower 
part  of  the  scrotum  and  travelling  up;  by  the  enlarged  and  tortuous 
feel  of  the  veins ;  and  by  the  tumour  retiring  when  the  patient  is  on 
his  back,  and  returning  when  he  rises,  or  when  pressure  is  made 
upon  the  cord  at  the  external  inguinal  ring. 

What  modes  of  treatment  are  pursued?  —  The  elevation  and  sup- 
port of  the  scrotum,  by  a  suspensory  or  bag  truss ;  or  the  excision  of 
a  part  of  the  scrotum;  or  passing  the  scrotum  through  a  metallic 
ring,  and  then  pressing  tihe  sides  of  the  ring  together,  and  by  passing 
needles  behind  the  veins,  and  fastening  a  ligature  around  them. 

DISEASES  OF  THE  NERVES. 

What  is  neuritis  ? — ^Inflammation  of  the  neurilemma,  and  substance 
of  the  nerve. 

What  is  neuralgia  ?-«  Severe  lancinating,  or  shooting  pain,  in  the 
course  of  a  nerve ;  sometimes  accompanied  with  heat  and  swelling, 
from  neuritis,  or  inflammation  of  the  nerve. 

From  what  causes  does  it  originate  ? — From  constitutional,  or  from 
mechanical  causes;  as,  in  the  ktter  case,  a  ligature  upon  a  nerve  by 
mistake,  irritation  from  a  spiculum  of  bone,  or  other  foreign  body. 

What  surgical  treatment  is  sometimes  requisite?  —  Removal  of 
the  foreign  body;  or  division  of  the  nerve,  or  excision  of  a  part 
of  it.  ^ 

What  particular  form  of  neuraigiA  sometimes  attacks  the  testicle? — 
Irritable  testis. 

What  are  its  symptoms?  —  Tenderness  on  pressure,  pain  in  the 
back,  and  in  the  groin  and  thigh  of  the  affected  side ;  and  only  re- 
lieved by  rest  in  the  recumbent  position  upon  the  sound  side. 
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What  tfeiltoent  shoald  be  pajnnied? — The  usnal  antipblogisdcs, 
anodyoes  given  iniemallj/  or  the  application  of  emplastrum  bella^ 
donnad  may  be  tried ;  but  the  only  certain  remedy  is  the  division  of 
the  external  spennatio  nerve. 

What  is  neuroma,  or  painful  tubercle?*^ A  oircamseribed  tumour^ 
generally  extremely  painful,  in  the  substance  of  a  nerve. 

What  remedy  is  to  be  employed  ?  -^  Bxtiipation,  or  removal  by  the 
knife. 

What  is  tetanus  ?  — -  Violent  spasmodic  contraotion  of  the  muscles, 
from  wounds,  irritations  of  nerves,  or  from  constitutional  causes. 

How  is  tetanus  divided  f -— Into  idiopathic  and  traumatic;  accord* 
ing  as  it  arises  from  constitutional  causes,  or  from  injuries )  and  also 
according  to  its  effects,  as  tritmw,  or  contraction  of  the  muscles  of 
the  jaw ;  opisthotonony  or  bending  of  the  body  backward ;  emproa" 
thoionog^  or  forward  inclination ;  and  tetamu  UUeraliif  or  pleurostha- 
Umn^  when  the  body  is  drawn  to  one  side. 

What  treatment  is  to  be  pursued  ?— -  Any  existing  irritation  should 
be  removed;  cups  and  oounter-initantg  may  then  be  applied  to  the 
spine ;  the  patient  ^ould  be  purged  freely  by  cathartics,  or  by  ene- 
mata  thrown  up  per  anum  by  means  of  a  long  stomach  tube ;  and 
opium  should  be  administered  to  such  an  extent  as  the  case  will  war- 
rant, and  by  inhalation  of  chloxofonn. 

INJURIES  AND  DISEASES  OF  THE  HEAD.      • 

How  is  concussion  of  the  brain  produced?-— By  severe  Ms, 
or  by  blows  upon  the  head,  by  whic&  the  brain  is  very  much  dis- 
turbed. 

What  are  its  symptoms?-*- The  patient  at  first  is  insensible,  or 
comatose,  and  aroused  with  difficulty,  and  incoherent  in  his  replies ; 
the  skin  cold ;  the  pulse  small  and  weak ;  spontaneous  vomiting,  and 
involuntaiy  evacuation  of  faeces  sometimes  occur.  When  reaction 
takes  place,  these  symptoms  are  sometimes  followed  by  inflammatory 
ones,  as  a  bard,  quick  pulse,  hot  akin,  contracted  pupil,  violent 
headache,  &q. 

How  should  concussion  be  treated?— *  In  the  first  stage,  or  that  of 
collapse,  we  should  avoid  bleeding,  and  endeavour  to  bring  about  re- 
action by  cold  affusions,  ammonia,  appKcation  ol  warmth,  &o. ;  avoid- 
ing all  powerful  or  permanent  stimulants,  lest  inflammation  be 
excited  j  and  when  inflammatoiy  sympt<Mns  appear,  bleeding,  pur- 
ging, the  a{^lication  of  cold  to  we  head,  and  general  antiphiogistio 
treatment  should  be  adopted,  according  to  circumstances, 

What  are  the  causes  of  compression  of  the  brain  ? — Extravasation 
of  blood  in  the  cavity  of  the  cranium,  depressed  fracture,  or  the 
formation  of  pus  within  the  skull. 

What  axe  its  symptoms  ?  —  Slow  and  labouring  pulse,  stertorous 
breathing,  dilatation  and  insensibility  of  the  pupils  to  light,  relaxed 
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limbs,  complete  insensibilitj,  from  whiflh  the  patient  cannot  bo 
roused. 

How  sboold  compression  of  the  brain  be  treated  ? — ^By  bloodlettkigi 
purging,  and  general  antiphlogistic  measures ;  and  if  the  compression 
arise  from  depressed  fracture,  it  should  be  elevated,  or  remoyed  by  the 
trephine,  which  may  also  be  useful  in  eyacuating  eztravasated  blood, 
when  compression  can  be  relieved  in  no  other  way. 

How  may  compression  from  extravasation  be  distinguished  from 
that  produced  by  depressed  fracture? — By  the  symptoms  of  com- 
pression occurring  in  the  latter  case,  immediately  after  the  receipt  of 
the  injury,  while  in  the  former  case  some  time  usually  intervenes. 

How  are  fractures  of  the  skull  divided  ?  —  Into  fissure,  counter- 
fissure,  depressed,  double  depressed,  or  oamerated,  stellated,  and  puno- 
tated. 

What  is  counter-fissure  ?*— Fracture  produced  in  a  part  of  the  skull 
other  than  that  where  the  blow  was  inflicted,  owing  to  the  elasticity 
of  the  bones  of  the  cranium  (as  where  a  blow  upon  the  occiput  is  fol- 
lowed by  a  fracture  at  the  temple  where  the  bone  is  thin). 

What  render  fractures  at  the  base  of  the  skull  particularly  danger- 
ous ?  —  The  great  extravasation  that  generally  accompanieiB  them,  and 
the  severe  inflammatory  symptoms  that  almost  invariably  follow. 

What  peculiar  symptoms  attend  this  kind  of  fracture  f  —  Hemor- 
rhage frt)m  the  ears. 

How  should  fractures  be  treated  ? — ^Upon  the  general  antiphlogistic 
plan  ',  and  the  trephine  should  not  be  used  unless  urgent  symptoms 
of  compression  of  the  brain  are  present. 

How  should  depressed  portions  of  bone,  causing  compression,  be 
treated?  —  They  should  be  raised,  if  possible,  by  an  elevator;  or 
otherwise  removed  by  He/s  saw,  or  by  the  trephine. 

How  is  the  operation  of  trephining  per^rmed  ?  —  If  a  wound  of 
the  integuments  exist,  it  should  be  dilated  in  such  a  way  as  may  be 
necessaiy,  but  if  the  integuments  be  entire,  a  crucial  or  semicircular 
incision  should  be  made,  and  the  flap  or  flaps  dissected  up ;  the  peri- 
cranium should  then  be  divided  by  a  movable  lancet  attached  to  the 
trephine  (and  not  rasped  away  by  a  raspatory);  the  surgeon  then 
fixes  the  sliding  centre-pin  in  the  bone,  and  rotates  the  trefmine  until 
a  gutter  is  formed,  when  the  centre-pin  should  be  raised,  and  the  ro- 
tatory movement  cautiously  continued,  frequently  removing  the  tre- 
phine to  brush  away  the  sawings,  and  to  ascertain,  by  means  of  a 
probe  or  toothpick,  the  depth  to  which  the  trephine  has  penetrated. 
As  soon  as  the  bone  is  sawed  through,  the  fragment  should  oe  removed 
by  a  forceps,  the  sharp  projections  removed  by  means  of  the  lenticu- 
iftr,  and  the  depressed  portion  elevated;  the  coagula,  if  any  exist, 
should  then  be  suffered  to  escape,  and  the  wound  dressed  witii  adhe- 
sive strips,  and  a  light  compress  and  bandage  applied. 

What  peculiar  method  is  necessary  to  be  followed  in  trephining 
over  the  fr^mtal  sinus  ?  —  A  large  trephine  must  be  used  in  cutting 
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tlfrongh  fhe  outer  table,  and  a  smaller  one  for  the  inner^  owing  to  the 
irregular  shape  of  the  bone. 

What  regions' of  the  sknll  should  be  avoided  in  trephining?  —  The 
parts  immediatelj  over  the  large  sinuses,  particularly  the  occipital. 

In  what  disease  has  trephining  been  oocasionally  sucoessfol  ?  -—  In 
efRkpsj. 

How  is  the  vacancy  left  in  the  bone  by  the  operaiaon  of  trephining 
Mpttrod?  —  By  the-uiickening  of  the  dura  mater  and  pericranium. 

Are  wounds  of  the  substance  of  the  brain  necessarily  fatal  ? — ^Thcy 
are  not ;  large  portions  of  the  brain  having  been  removed  by  accident 
or  by  the  knife,  without  material  iz^uiy. 

What  is  fungus  cerebri,  or  hernia  cerebri  ?  —  A  morbid  growth  of 
gnnulations  from  the  substance  of  the  brain,  or  of  the  brain  itself^ 
protruding  through  a  wound  in  the  skull. 

How  should  it  DC  treated  ?  —  It  should  be  covered  with  lint  soaked 
in  liquor  calcis,  and  over  this  adhesive  strips  daily  applied  to  effect 
its  gradual  depression ;  or  it  may  be  necessary  to  use  caustic  or  the 
knife. 

INJURIES  AND  DISEASES  OF  THE  EAR. 

To  what  injuries  is  the  ear  liable  ?  —  To  wounds  of  various  kinds ; 
to  frost-bite ;  to  inflammation  of  the  meatus  auditorius ;  ulceration  of 
the  membnina  tvmpani;  obstruction  of  the  Eustachian  tube;  and 
foreign  bodies  lodged  in  the  meatus  auditorius,  polypus,  &c.     . 

How  may  insects  or  other  foreign  bodies  be  removed  from  the  ear? 
—^By  the  forceps  or  scoop,  or  by  injecting  oil,  or  milk  and  water  into 
the  external  meatus. 

How  should  polypus  of  the  ear  be  treated?  —  It  should  be  seized 
and  twisted  off  by  a  pair  of  forceps,  and  caustic  applied  to  prevent  its 
reproduction. 

How  is  deafness  from  obstruction  of  the  Eustachian  tube  to  be 
treated? — By  perforating  the  membrana  tympani  with  a  trocar;  or 
by  catheterism  of  the  Eustachian  tube. 

What  is  otitis  or  otalgia? — An  inflammation  of  the  lining  mem* 
brane  of  the  tympanum,  accompanied  by  excessive  pain  in  the  ear, 
fever,  and,  occasionally,  delirium. 

How  does  this  disease  sometimes  terminate? — ^The  inflammation  is 
sometimes  propa^ted  to  the  membrane  lining  the  mastoid  cells  of  the 
temporal  bone,  giving  rise  to  collections  of  pus,  or  terminating  in  in* 
flaounation  of  the  base  of  the  brain. 

How  should  this  disease  be  treated  f  —  In  mild  cases,  injections  of 
tepid  milk  and  water,  or  the  introduction  of  a  drop  or  two  of  lauda* 
num  into  the  car,  will  sometimes  give  relief;  in  severer  cases,  leeches 
and  blisters  behind  the  ears  are  necessary;  and  if  suppuration  cannot 
be  prevented,  it  should  be  evacuated  by  puncture  as  soon  as  formed. 
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DISEASES  OF  THE  EYE  AND  ITS  APPENDAGES. 

What  is  eotropion  f — ^An  everBion  of  the  eyelid^  owing  to  BwelUng 
of  the  ooDJunctiva,  or  fn»a  eontraction  produced  by  bUms. 

How  should  it  be  treated  t — ^When  it  is  owing  to  swelling  or  relaxa- 
tion of  the  conjunctiya,  a  portion  of  that  membrane  'should  be  ex- 
cised (by  curved  scissors),  in  the  form  of  a  V;  and  the  edges  tacked 
together  by  suture ;  and  when  the  deformity  is  owing  to  4M>ntractioas 
from  a  bum,  the  cicatrix  should  be  divided. 

What  is  entropion  ?  —  An  inversion  of  the  mamn  of  ike  eyelid, 
from  inflammation,  or  cicatrices  upon  its  lining  membrane. 

How  may  the  deformity  be  removed  ?  —  By  excising  a  fold  of  the 
outer  integuments,  bv  means  of  a  curved  si^ssors. 

What  is  trichiasis  r — An  inversion  of  the  cilia  or  eyelashes. 

What  operation  is  neoessaiy  7— Eemoval  of  the  edge  of  the  eyelids 
with  the  roots  of  the  cilia. 

To  what  tumours  are  the  eyelids  subject? — To  hordeolum  or  sfye, 
which  is  a  furunculous  tumour  of  the  meibomian  gkmds;  and  to  &tty 
encysted  tumours. 

How  should  they  be  treated? — The  fonner  should  b^  treated  like 
common  furuncle  or  boil;  and  the  latter  should  be  removed  by  the 
kuife. 

What  is  encantliis  ?  —  A  tumour  of  the  lachrymal  caruncle,  fre- 
quently malignant  in  its  nature. 

How  should  it  be  treated  ?  —  The  eyelids  should  be  held  apart  by 
the  fingers,  and  the  tumour  drawn  forward  by  means  of  a  hook,  and 
extirpated. 

What  are  epiphora  and  stillicidium  ? — An  overflowing  of  the  teara 
upon  the  cheek,  owing,  in  epiphora^  to  undue  secretion  of  tears,  or  to 
obstruction  of  the  laohiymal  canals^  or  nasal  duct;  and  in  stillicidinmj 
to  defective  absorption. 

How  may  obstruction  of  the  lachrymal  canals  be  sometimes  re- 
lieved ? — ^By  dilatation  with  one  of  Anel's  probes. 

What  is  xeroma? — A  dry  condition  of  the  surface  of  the  eye,  from 
suppression,  or  obstructed  secretion. 

What  treatment  should  be  adopted  ?*-The  eye  should  be  kept  moist 
by  wet  applications;  and  sometimes  a  blister  to  the  temple  will  be 
found  beneficial. 

What  is  fistula  lachrp^alis?  (Figs.  204,  205,  206.) — An  opening 
in  the  cheek  communicating  with  the  lachrymal  sac,  through  which 
the  lachrymal  secretions  escape  upon  the  cheek. 

From  what  does  this  fistula  arise?  —  From  inflammation  of  the 
lachrymal  sac,  or  from  obstruction  of  the  ductus  ad  nasam. 

How  may  the  obstruction  of  the  nasal  duct  be  removed? -—By  a 
probe,  properly  bent,  introduced  into  the  nasal  duct  from  beneatii  the 
inferior  meatus  of  the  nose,  or  by  a  probe  or  narrow-knife  introduced 
into  the  lachrymal  sac,  and  passed  downwards  and  slightiy  backward 
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in  the  course  of  the  nasal  canal;  nntil  it  reaches  the  inferior  meatofi 
of  the  nose ;  it  is  then  to  be  withdrawn^  and  a  nail-headed  style  worn 
to  keep  the  passage  open. 

What  operation  mnst  be  snbstitnted  for  this,  when  the  bony  canal 
of  the  lachrymal  duct  is  obliterated  ? — A  perforation  should  be  made 
into  the  nose  through  the  os  unguis,  which  should  be  supported  dur- 
ing the  operation  by  a  piece  of  horn  carried  up  the  nostril. 

What  18  pterygium  f —  A  membrane  growing  generally  from  the 
internal,  but  sometimes  from  the  external,  angle  of  the  eye,  or  from 
both,  and  gradually  covering  the  cornea. 

How  should  it  be  treated  ? — ^Where  it  consists  merely  of  a  mesh  of 
ressels,  it  is  often  sufficient  to  divide  the  vessels  supplying  it;  but  if 
it  be  fleshy,  constituting  what  is  called  a  pannus,  it  must  be  lifted  up 
by  forceps  or  a  hook,  and  dissected  off  with  curved  scissors. 

What  is  ophthalmia?  —  A  conjunctivitis,  or  inflammation  of  the 
conjunctiva. 

What  is  the  simplest  form  of  ophthalmia?  —  Catarrhal,  arising 
from  exposure  to  heat  or  cold,  or  intense  light,  or  from  mechanical 
injuries. 

What  are  its  symptoms?  —  An  injected  state  of  the  vessels  of  ihe 
conjunctiva,  sometimes  producing  chemosis,  or  an  elevated  bloody  nng 
around  the  cornea,  with  pain,  and  intolerance  of  light ;  dryness  of  the 
eye  at  first,  folbwed  afterwards  by  a  copious  discharge  of  tears  and 
mucus,  often  kept  un  by  granular  lids. 

What  treatment  is  demanded  in  this  affection?  —  Oeneral  and 
local  blood-letting,  purging,  blisten  behind  the  ears,  and  coUyria  of 
lead  water,  in  the  acute  stage;  but  if  the  disease  become  dironic, 
strong  astringent  btions,  or  the  appfication  of  nitrate  of  silver  may  be 
necessaiy,  or  cupri  sulph. 

What  is  purulent,  or  Egyptian  ophthalmia  ?  —  A  very  violent  form 
of  ophthalmia,  accompanied  by  intense  pain,  and  swelling  of  the  ball 
30 
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of  tlie  eye,  with,  in  most  oases,  early  and  profuse  secretion  of  pas,  and 
frequently  terminating  in  sloughing  of  the  cornea,  or  in  a  granular 
condition  of  the  conjunctiva,  or  in  bursting  of  the  coats  of  the  eyo 
and  evacuation  of  its  humours. 

What  is  gonorrhceal  ophthalmia?  —  An  aggravated  and  veiy  rapid 
form  of  purulent  ophthalmia,  arising  from  contact  of  the  matter  of 
gonorrhcea. 

What  is  the  proper  treatment? — Depletion,  both  general  and 
local,  to  as  great  an  extent  as  can  be  borne ;  and  mercurials  should  be 
tried  in  the  first  stage  of  the  affection,  with  vapours  of  opium,  and,  as 
some  recommend,  the  free  applioaUon  of  nitrate  of  silver  to  the  con- 
junctiva; and  when  suppuration  has  taken  place,  tepid  injections, 
collyria  of  corrosive  sublimate,  or  of  lead  water,  or  red  precipitate,  or 
citrine  ointment,  or  the  nitrate  of  silver  will  be  useful,  or  cupri  sulph. 

What  is  scrofulous  ophthalmia  ?  —  A  form  of  conjunctivitis  almost 
exclusively  confined  to  chUdren  of  scrofulous  habit,  and  indicated  by 
moderate  vascularity  of  the  conjunctiva,  copious  secretion  of  tears, 
and  great  intolerance  of  light,  with  little  or  no  pain. 

How  does  this  disease  sometimes  terminate  ?  —  In  ulceration 
of  the  cornea,  or  specks,  from  deposiUon  of  opaque  matter  in  its  sub- 
stance. 

What  treatment  should  be  pursued  in  scrofulous  ophthalmia?  — 
Bleeding  should  be  avoided  as  injurious,  and  tonics  and  alteratives 
administered,  with  the  use  of  the  salt  water  bath,  pure  air,  &c.,  and 
local  applications,  in  the  form  of  opiate  fomentations ;  and  after  the 
acute  symptoms  have  subsided,  or  ulcerations  have  taken  place,  colly- 
ritun  of  corrosive  sublimate,  and  the  application  of  nitrate  of  silver 
should  be  employed;  as  a  general  remedy,  cod  liver  oil  is  highly 
Wneficial. 

What  is  psorophthaJmia?  An  inflammation  of  the  edges  of  the  eye- 
lids, accompanied  with  pain,  itching,  and  falling  out  of  the  eyelashes; 
frequently  causing  adhesion  of  the  eydids. 

From  what  does  psorophthalmia  arise? — It  generally  arises  from 
measles,  small-pox,  or  from  a  scrofulous  diathesis. 

How  should  it  be  treated?  —  By  mild  astringent  collyria;  and 
when  it  occurs  from  a  scrofulous  constitution,  the  internal  exhibition 
of  iron,  iodide  of  potassium,  the  use  of  the  salt  water  bath,  and  a  nu- 
tritious diet  should  be  inculcated,  and  the  application  of  the  solid  ni- 
trate of  silver  to  the  lids,  and  afterwards  dressing  them  with  weak  red 
precipitate  ointment. 

What  is  sclerotitis  ?  -*->  An  inflammation  of  the  sclerotic  coat  of  the 
eye,  occurring  in  adults,  and  sometimes  rheumatic  in  its  character. 

How  may  it  be  rocognised  ?  —  By  a  deep-seated,  diffused  redness 
of  the  globe  of  the  eye,  forming  an  elevated  cirole  around  the  cornea^ 
throbbing,  or  darting,  or  stinging  pain ;  a  sensation  of  fulness  and 
distension,  with  occasionally  an  aHeration  in  the  shape  of  the  globe  of 
the  eye ;  intolerance  of  light;  and  increased  lachrymation. 
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How  does  tliia  disease  frequently  terminate  ?  —  It  frequently  in- 
volves the  other  coats  of  the  eye,  and  terminates  in  destmotion  of  tho 
eye  itself. 

What  treatment  is  proper  in  this  affection  ?  —  Where  ihe  affeotion 
is  purely  inflammatory,  and  the  patient  rohust,  the  antiphlogistic  plan 
should  be  pursued ;  but  in  many  cases  t^is  will  be  found  injurious, 
and  our  principal  dependence  must  be  upon  local  applications  of  ni- 
trate of  silver,  red  precipitate  ointment,  coUyria  of  oorxosiYe  sublimate, 
wine  of  opium,  and  belladonna  ointment. 

What  is  keratitis,  or  corneitis? — ^An  inflammation  of  the  substance 
of  the  cornea,  generally  attacking  young  persons. 

What  are  its  symptoms  1 — ^The  cornea  gradually  loses  its  brilliancy 
and  transparency,  and  becomes  covered  with  well-defined,  elevated  red 
patches  of  minute  blood-vessels ;  and,  when  the  neighbouring  tissues 
are  not  involved,  unaccompanied  by  increased  lacbrymation,  or  intole- 
rance of  light,  and  rarely  with  pain ;  but  sometimes  conical  projection 
of  the  cornea  takes  place,  from  increased  secretion  of  the  aqueous 
humour. 

What  treatment  is  required  in  simple  keratitis  ?--*  Local  and  some- 
times general  depletion,  and  oounter-irritation,  or  antimonials,  com« 
bined  with  quinine,  or  calomel  and  opium,  may  be  required. 

What  is  iritis  f  —  An  inflammation  of  the  iris,  from  injuries,  ope- 
rations, or  from  syphilitic  or  mercurial  poison. 

How  is  it  indicated  ?  —  By  discolouration  of  the  iris,  and  develop- 
ment of  red  vessels  running  into  it  from  the  margin  of  the  cornea, 
contraction  of  the  pupil,  acute  pain,  and  intolerance  of  light. 

How  does  iritis  generally  terminate  f— In  effusion  of  lymph  (rarely 
in  suppuration),  and  sometimes  in  obliteration  of  the  pupil. 

How  should  iritis  be  treated?  —  In  the  simple  form,  general  and 
local  bleeding,  counter-iriitation,  and  the  use  of  mercury,  belladonna, 
and  stramonium  to  subdue  inflammation,  and  prevent  adhesion;  and 
where  it  arises  from  syphilitic  taint,  or  abuse  of  mercury,  the  iodide 
t>f  potassium  will  be  serviceable  (the  exhibition  of  turpentine  is  also 
strongly  advised). 

From  what  may  opacity  of  the  cornea  proceed?  —  From  partial 
thickening  of  the  cornea,  or  from  effusion  of  lymph  between  its  coats, 
or  from  a  cicatrix. 

How  may  it  be  removed  ?-^  When  it  is  caused  by  a  cicatrix,  it  is  . 
incurable ;  when  it  proceeds  from  thickening  of  the  coats,  or  from 
lymph  between  them,  the  application  of  citrine  ointment,  or  nitrate 
of  silver,  or  calomel,  or  flnely-powdered  sugar  blown  into  the  eye,  or 
the  application  of  molasses,  or  weak  vinegar,  will  often  be  useful,  or 
powdered  cadmium. 

What  is  procidentia  iris?  —  A  protrusion  of  ihe  iris  through  a 
wound  in  the  cornea,  or  through  an  opening  in  it  formed  by  ulceration 

Uow  should  it  bo  treated  ?  —  It  should  be  replaced,  and  the  wound 
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or  nicer  heftkd  as  epeedilj  as  poarible ;  -or,  if  it  cannot  be  repkoed, 
the  protmding  part  may  be  remoTed  by  oanstic. 

How  should  obliterated  pupil  be  treated?—- An  artificial  opening 
may  be  nuuio  by  a  knife  or  needlOi  introduced  either  before  or  behind 
the  iris. 

What  name  is  given  to  effiinoD  of  pus  between  tlie  kyero  of  the 
cornea^  or  in  the  anterior  chamber?-—  In  the  formw  case  it  is  called 
onyx,  and  in  the  latter  hypopion. 

What  treatment  is  to  be  pursued? — Evaeoation  bypunetnm  is 
very  hazardous,  and  should  not  be  attempted;  but  general  antiphlo* 
gistic  measures  should  be  adopted. 

What  is  staphyloma  ?  »^  A  conical  projection  of  the  cornea,  gene- 
rally  opaque,  and  sometimes  preventing  closure  of  the  eyelids. 

Mow  8hoi:dd  it  be  treated  ?  *^  The  only  remedy  is  the  removal  of  a 
flap  of  the  projecting  cornea  by  the  knife. 

What  is  cataract?**^ An  opaoity  of  the  eiystalline  lens,  or  of  its 
capsule,  or  both,  either  congenital,  w  produced  by  subsequent  injury 
or  disease. 

How  are  cataracts  divided  ?*^Into  capsular,  lenticular,  and  capsulo- 
lenticular,  according  as  the  capsule,  or  lens,  or  both,  are  affected. 

How  may  cataract  be  detected  ?  —  When  it  is  produced  after  birth 
by  gradually  increasing  dimness  of  sight,  the  patient  being  able  to  see 
better  when  the  pupil  is  expanded  in  faint  light,  or  by  the  appGcation 
of  stramonium  or  belladonna ;  and  by  iospeetion,  showing  the  opacity 
of  the  lens,  which  is  of  a  white,  gray,  black,  or  mottled  appeaianee, 
and  increased  in  size  in  fluid  cataract,  and  diminished  when  the  cata- 
ract is  solid;  and  by  catopiane  examination  of  the  eye,  which  is  done 
as  follows :  When  a  lighted  candle  is  held  before  the  eye,  three  im^es 
of  it  are  seen,  two  erect,  and  one  inverted ;  the  former  owing  to  re- 
flections from  the  oornea  and  anterior  8urfiu)e  of  the  crystalline  lens, 
the  latter  owing  to  refleclioa  fipom  the  posterior  layer  of  the  crystalline. 
In  amaurosis  all  the  images  are  seen,  in  cataract  either  one  or  two  are 
not  seen,  or  varied  in  distinctness. 

What  is  necessary  for  the  cure  of  cataract? — The  removal  of  the 
crystalline  lens. 

What  are  the  operalions  in  use  for  ^is  pnipose?-^  Couching,  ex- 
traction, and  the  absorbent  operation. 

What  is  couching?  —  The  depression  of  the  lens  from  the  axis  of 
vision,  by  means  of  a  straight  or  curved  couching  needle. 

How  is  couching  performed  ?  —  The  pupil  of  the  eye  having  been 
previously  dilated  by  means  of  belladonna  or  stramonium  ap|Mted  to 
the  eyebrow,  die  sound  eye  should  be  bandaged,  and  the  patient  seated 
on  a  low  stool ;  an  assistant  then  supports  the  head,  and  keeps  the 
upper  eyelid  open  by  the  fingers,  or  by  a  speculum,  and  the  surgeon, 
standing  before  the  patient,  depresses  the  lower  lid  and  fixes  the  bell 
of  the  eye,  while  he  introduces  the  needle  from  the  external  angle  of 
the  eye,  and  penetrates  the  sclerotica  two  lines  behind  the  edge  of 
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&A eonieay  niHil  ite  point  of  the  needle  ib  seen  behind  the  lens;  the 
capsule  la  then  lacerated,  and  the  lens  pressed  downwards  into  the 
Titreoos  hnmor,  taking  care  not  to  withdraw  the  needle  nntil  it  be  seen 
wheUier  the  lens  does  not  arise  again. 

How  is  extraction  performed  ?  —  The  patient  should  be  seated  and 
the  eyefids  seemed  tm  in  the  operation  for  couching ;  the  surgeon  then 
BteadicB  the  globe  of  the  eje  with  the  fore  and  middle  fingers  of  one 
hand,  while  with  the  other  hand  he  introduces  a  triangular  knife  of 
WeoBel  or  Beer  through  the  cornea,  a  quarter  of  a  line  nrom  its  junc- 
tion with  the  sclerotica  externally,  and  carries  it,  with  the  cutting 
edge  downward,  horiaontally  across  the  anterior  chamber  until  its  point 
emerges  in  front  of  the  internal  margin  of  the  cornea ;  the  knife  is 
ftill  to  be  pushed  forwards  until  it  outs  itself  out;  the  flap  of  the 
somea  must  now  be  raised  with  a  currett,  and  the  capsule  of  the  lens 
lacerated  with  a  needle  or  wire,  when  the  lens  will  generally  escape 
through  the  lacerationa  in  its  capsule,  and  through  the  incision  in  the 
cornea;  the  edges  of  the  cornea  should  then  be  adjusted,  and  the  eye- 
lids secured  together  by  adhesiTC  strips  and  a  light  bandage. 

What  are  the  disadvantages  of  thu  operation  ?  —  It  is  liable  to  be 
followed  by  considerable  infiunmation ;  and  there  is  danger  of  the  iris 
filling  under  the  edge  of  the  knife,  or  the  vitreous  humour  being 
eTBonated  by  the  preesure  made  upon  the  eye  to  facilitate  the  expul- 
sion of  the  lens. 

What  treatment  may  be  adopted  to  prevent  the  iris  from  fiilling  un- 
der the  edge  of  the  kmfe  ?  —  Friction  of  the  oomea  during  the  pas- 
sage of  the  knife. 

How  is  the  operation  for  absorption  peribrmed  ?  —  By  the  anterior 
opmatioii  (oaUed  beraUmyx%»f  or  punetore  of  the  ooraea),  and  by  the 
posterior  operation. 

How  is  keratoByxis  peribnnedf*— The  pupil  is  dilated  by  bella- 
donna er  atvunonium,  and  tiie  patient  seated  and  the  eyelids  secured 
as  in  the  former  operations;  a  sharp  needle,  gradually  tapering  to- 
wards the  point,  is  then  carried  through  the  cornea  anteriorly,  near 
its  margin,  and  the  capsule  and  kns  lacerated ;  the  needle  is  then 
withdrawn,  and  the  fragments  of  the  lens  are  graduaUj  dissolved  by 
the  aqueous  humour,  and  absorbed* 

What  are  the  difficulties  and  disadvantages  of  this  operation?—* 
The  adhesioii  of  the  oomea  to  the  needle  interfering  with  its  free 
motion,  and  the  <^ration  frequently  must  be  repeated  two  or  three 
times. 

Hofw  does  the  posterior  operation  differ  from  keratonyxis  7 — The 
needle  is  passed  throng  the  sclerotica  at  the  distance  of  a  line  behind 
its  junetion  with  the  iris,  and  the  lens  and  capsule  divided  in  different 
directions,  and  the  fragments  pushed  into  the  anterior  chamber  to  be 
dissolved  by  the  aqueous  humour. 

Whit  ia  amaurosis  J  —  Partial  or  complete  less  of  sight,  from  insen- 
80* 


854  SURGERY. 

sibility  of  the  optic  ncrve^  without  any  perceptible  filteration  in  the 
appearance  of  the  eye. 

From  what  causes  does  it  arise  ?*-  From  local  plethora;  from  gas- 
tric derangement ;  from  congestion  of  the  brain ;  from  genexal  <U>il- 
ity ;  or  from  narcotics  or  poisons,  in  which  caaes  it  is  said  to  be  fnnc 
tional ;  or  it  may  arise  from  organic  disease  cf  the  brain  or  of  the  eye 
itself,  in  which  case  it  is  called,  organic. 

What  is  the  proper  treatment  (tf  amanrosis?—- Ofganio  amaurosi* 
is  generally  incurable;  functional  amaurosis  may  be  relieved  by  the 
removal  of  its  causesy  by  appropriate  constitutional  and  local  tieai* 
ment;  and  sometimes  by  blisters;  or  by  strychnine  exhibited  inter- 
nally or  endermically. 

What  is  ghiuQoma?.^A  disease  of  the  hyaloid  membrane  and 
vitreous  humour,  characterized  by  a  greenish,  shining  appearance  at 
the  bottom  of  the  eye,  usually  accompanied  by  irr^ular  ^latation  of 
the  pupil  and  loss  of  vision. 

What  treatment  is  proper  ?  —  The  disease  is  almost  always  incura- 
ble, but  the  liquor  potassse  arsenitis  is  said  to  have  been  sometimes 
useful. 

DISEASES  OF  THE  NOSE  AND  ANTRUM. 

P0LTPU8    or    THE    N08B. 

What  is  a  polypus  ?  — -  A  soft^  spongy^  pendulous  tumour,  arising 
from  a  mucous  membane. 

Describe  polypus  of  the  nose.  —  It  rises,  by  a  broad  base  or  by  a 
narrow  neck  or  pedicle,  from  the  Schneiderian  membrane;  and  occu- 
pies the  anterior  or  posterior  naies,  giving  rise  to  laborious  and  noisy 
respiration. 

What  peculiar  effect  is  produoed  upon  nasal  polypus  by  hydrome- 
trical  changes  ?  —  The  polypus  enlarges  very  much  in  damp  weather, 
and  contracts  again  when  the  weather  is  dry. 

How  may  polypus  nasi  be  removed  7  —  It  may  be  twisted  off  l^ 
the  forceps,  or  removed  by  the  knife,  when  it  has  a  narrow  neok  or 
pedicle ;  or  it  may  be  strangulated  by  one  or  more  ligatures  passed 
around  or  through  its  substances ;  the  ligature  being  generally  pre- 
ferred on  account  of  the  hemoirhage  which  frequently  follows  the 
removal  by  the  knife  or  forceps.  Dr.  Gross  has  lately  succeeded  by 
means  of  the  ordinary  carpenters'  half-inch  <'  gouge." 

OZ(ENA. 

What  is  ozoena?— -A  foetid  disehaige,  owing  to  a  peculiar  infiam* 
roation  of  the  pituitary  membrane,  and  sometimes  destroying  the  car- 
tilages and  bones  of  the  nose. 

What  treatment  is  to  be  adopted  in  this  affection  ?  —  Injections  of 
a  solution  of  chloride  of  lime,  or  fumigation  with  hydrargyri  sulphu- 
retam  nigrum,  or  nitrate  of  8ilver. 
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FUNGUS    OF    THE    ANTltUM. 

Wliat  pecoTiarity  does  fungus  of  the  antrum  exhibit  t — ^A  peculiar 
tendency  to  become  matignant. 

What  effects  are  produced  by  polypus  of  the  antrum  ?— -Protrusion 
of  the  bones  of  the  oheek^  of  the  eye,  and  of  the  teeth;  with  great 
deformity. 

What  treatment  may  be  adopted?  — If  undertaken  early,  the  dis- 
eased parts  may  be  remoTed,  and  the  patient  recoyer;  but  the  opera- 
ticm  very  genendly  fails^  from  extensive  morbid  d^neration  of  the 
surrounding  tissues,  and  the  return  of  the  disease  aft^  the  operation. 

DISEASES  OP  THE  MOUTH. 

SNLABaEUENT     OF     TONQUE. 

Prom  what  cause  does  the  tongue  become  enlarged  ?  —  From  inju- 
ries of  the  tongue,  or  the  abuse  of  mercury,  giving  rise  to  glossitis  or 
iDflammation  of  the  tongue  with  enlargement,  or  from  simple  hyper- 
trophy, or  excessiye  growth. 

How  should  enlargements  of  the  tongue  from  glossitis  be  treated  ? 
—  By  leeching,  free  scarification  of  the  part,  and  by  general  depletion. 

What  operation  is  sometimes  necessary  in  hypertrophy  of  the 
tongue  ?— Removal  of  part  of  the  tongue  by  the  knife,  or  by  a  ligature 
passed  through  its  middle,  and  tied  on  each  side.  [For  hare-lip,  see 
JJc/ormities,  dhc."] 

BANULA. 

What  is  niaula  ?  —  A  small  tumour  beneath  the  tongue,  arising 
from  obstruction  of  the  ducts  of  the  sublingual  glands. 

From  what  does  it-  derive  its  name  ?  -*-*  From  its  appearance,  which 
resembles  the  belly  or  cheeks  of  a  frog. 

What  remedy  is  required  ?  —  Laying  open  the  tumour,  or  excising 
a  portion  of  it. 

EPULIS. 

What  is  epulis  ?  —  A  tumour  of  the  gum,  arising  from  the  sockets 
of  the  teeth,  and  frequently  becoming  malignant. 

What  operation  is  required?  —  Kemoval  by  the  knife  and  saw. 

ENLARGED    TONSILS    AND    UVULA. 

What  treatment  may  be  tried  in  enlargement  of  the  tonsils  ? — As- 
tringent gai^les  and  powders  applied  locally,  and  the  internal  use  of 
iodine,  touching  with  argenti  nitratum;  and,  if  this  be  not  successful, 
it  should  be  removed  by  the  knife. 

How  should  enlarged  uvula  be  treated? — Astringents  maybe  tried, 
as  in  enlargement  of  the  tomtils,  and  if  this  be  unHucccssful,  it  should 
bo  cut  off. 
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What  instraments  are  nsaallj  employed  in  removing  enlarged  ton- 
bUs  and  uvula? — The  guOlotine  of  Fahneatock,  (Fig. 

Fig.  207.  207,)  or  Gibson's  modification  of  Physick's  tonsil  forceps ; 
or  the  tonsils  may  be  drawn  oat  by  a  doable  hook  andeui 
off  by  a  probe-pointed  bistonry. 

DISEASES  OF  THE  NECK. 

OBSTRUCTIONS    OJ    THE  (ESOPHAGUS  AND  TRAOHSA. 

How  may  the  ^Bsophagns  be  obstmcted  ? — By  foreign 
bodies  lodged  in  it^  and  by  stricture  and  contraction  of 
its  calibre. 

How  should  foreign  substances  be  removed  from  the 
oesophagus  ?  —  By  an  emetic,  by  position,  and  by  extract- 
ing them  by  means  of  the  gullet  forceps,  or  when  this 
cannot  be  accomplished,  they  should  be  pushed  down  into 
the  stomach  by  a  probang,  or  a  piece  of  sponge  &8tened 
to  a  piece  of  whalebone. 

How  is  stricture  of  the  oesophagus  to  be  treated  ?«^ It 
should  be  gradually  dilated  by  the  repeated  introduction 
of  the  stomach  tube,  and  if  it  be  owing  to  spasm  or  in- 
flammation, nauseants  and  local  bleeding  may  be  usefdl. 
What  caution  is  necessary  ?  —  When  the  obstruotioa 
proceeds  from  malignant  tumours  in  the  oesophagus,  or 
from  aneurism  of  the  aorta,  the  introduction  of  the  sto- 
mach tube  ought  not  to  be  attempted,  lest  the  disease  be 
aggravated,  or  the  aneurism  ruptured. 

How  may  the  larynx  and  trachea  be  obstmcted  ?. — 
By  tumours  from  their  sides ;  by  oedema  of  the  mucous 
membrane;  or  by  the  introduction  df  foreign  bodies  into 
their  cavities. 

What  operations  are  resorted  to  in  (H*der  to  remedy 
obstructions  from  the  laijnx  and  trachea  f .—  Laryngoto- 
my  and  tracheotomy. 

How  is  laryngotomy  performed?-^ An  incision  is 
first  made,  through  the  integuments  in  the  front  of 
the  neck,  over  the  crico-thyroid  ligament,  and  the  di- 
vided vessels  secured  if  necessary;  the  crico-thyroid 
ligament  is  then  divided,  and,  if  necessary,  the  incision 
may  be  carried  upwards,  separating  the  sides  of  the  thy- 
roid cartilage. 

What  is  sometimes  necessary  to  enable  the  patient  to  breathe 
freely,  in  cases  of  obstruction  of  the  laiynx? — The  introduction  of  a 
silver  canula. 

How  is  tracheotomy  performed  ? — The  patient  should  be  seated  in 
a  chair,  and  the  head  thrown  beck ;  an  incision  is  then  made  through 
the  integuments,  beginning  below  the  cricoid  cartilage  and  carried 
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dowmratdfl  towards  iikt  sternvn;  the  sterno-hyoid  and  the  sterno- 
thjroid  rnvflolec^  the  urthmus  of  the  thyroid  gland  and  the  hlood- 
veeeeb  are  pushed  out  of  the  way ;  the  patient  is  then  made  to  elon- 
gate and  stietoh  the  windpipe  by  imitating  the  acticm  of  swallowing, 
at  which  moment  the  surgeon  pushes,  the  knife,  with  its  back  to  the 
sternum,  through  the  trachea,  at  the  lower  part  of  the  incision. 

BBONCHOOKLKy    OS    QOITBB. 

What  is  bronchocele?— A  tumour  of  the  thyroid  gland,  fre- 
Quently  giving  rise  to  diffiieutty  of  respiiation,  from  its  pressure  upon 
the  trachea. 

What  treatment  is  to  be  pursued?  —  The  only  reliance  is  upon  the 
internal  and  external  use  of  iodine ;  imy  attempts  at  extirpation  being 
almost  invariably  foUowod  by  {Hofuse  and  frequently  fittal  hemorrhage. 

PARACENTESIS. 

What  is  meant  b^  paracentesis  ?«*^Tho  evacuation  of  a  fluid  from 
any  one  of  the  cavities  of  the  body,  by  puncturing  its  walls. 

How  is  paracentesis  of  the  ihest  performed  ?  —  The  patient  should 
be  seated  in  an  upright  position,  and  if  the  matter  point  at  any  par- 
ticular part;  the  incision  should  be  made  ^ere;  if  not,  an  incision 
should  be  made  through  the  integuments  just  above  the  seventh  rib, 
and  about  four  inches  from  the  spine;  the  skin  having  been  previously 
drawn  up  so  that  tJie  opening  in  the  integuments  and  that  through 
the  intercostal  muscles  may  not  be  exactly  over  one  another;  an  open- 
ing is  then  made  thfou§^  the  interoostal  muscles  and  pleura,  suffi- 
ciently large  to  admit  a  cannla  or  a  gum  catheter,  which  must  then  be 
iDtroauced,  taking  care  not  to  evacuate  too  large  a  quantity  of  the 
fivid  at  one  time,  for  fear  of  inducing  prostration. 

How  is  paracentens  of  the  abdomen  performed? — The  patient's 
abdomen  should  be  surrounded  with  a  bandage  having  tapes  or  straps 
attached,  or  split  at  its  extremities  into  several  strips ;  the  bladder 
should  firaft  be  evacuated,  and  an  opening  then  made  in  the  linea  alba 
a  little  below  the  umbilicus  (or  in  case  of  ovarian  dropsy,  immediately 
OTer  the  diseased  part),  by  means  of  a  lancet,  and  a  cabula  introduced, 
taking  care  to  tighten  the  bandage  as  the  fluid  escapes,  and  not  to 
evacuate  the  whole  of  the  fluid  at  once* 

POISONS  IN  THE  STOMACH. 

What  traatment  is  required  when  poisons  have  been  introduced 
into  the  stomach  ?— -They  should  be  removed  by  the  stomach-pump, 
or  by  emetics^  or  impropriate  anti<ktes  and  demulcents  administered. 

HERNIA. 

What  is  meant  by  hernia? — A  protrusion  of  any  viscus  from  its 
proper  cavity^  bat  Uie  term  is  generally  used  to  signify  a  protrusion 
of  intestine  or  omentum,  covered  with  peritoneum. 


858  SUKGEBY. 

What  are  the  canaes  of  hernia? — It  is  flometimee  ooBgeoita},  bat 
generally  arises  from  violent  muscular  exertion,  or  blowing  wind- 
instruments,  in  persons  whose  abdominal  rings  are  natarallj  laxge ; 
sometimes  in  females  from  preguanejj  or  in  children^  frmn  violeiii 
fits  of  coughing  or  crying. 

Of  what  is  the  sac  constituted  in  hernia?— Of  the  peritoneum^ 
which  is  pushed  before  the  intestine. 

How  is  hernia  divided?  —  Into  reducible  hernia,  when  the  pro- 
truded part  returns  readily  into  the  abdomen ;  irreducible,  when  the 
return  of  the  intestine  or  omentum  is  prevented  by  adhesion  to  the 
sac,  or  from  great  increase  in  their  volume ;  and  strangulated  hernia, 
when  the  protruded  parts  are  so  tightly  embraced  as  to  obstruct  the 
circulation,  giving  rise  to  twisting  pain  around  the  umbilicus,  vomit- 
ing of  stcrcoraceous  matter,  constipation,  singultus,  small  quick  puise, 
cold  clammy  skin,  and  anxious  countenance,  terminating,  if  not  re- 
lieved, in  death ;  or  in  sloughing  of  the  protrusion,  and  formation  of 
artificial  anus. 

How  should  reducible  hernia  be  treated?  —  When  it  arises  from 
adhesions,  little  else  can  be  done  than  to  support  it  by  a  bag  truss ; 
but  where  it  arises  from  increased  growth,  depletion  and  abstinence 
may  succeed.  (The  application  of  ice  to  tiie  tumour  has  also  proved 
successful.) 

How  is  hernia  rendered  9iranguiaiedf — By  the  bowel  beeoming 
distended  with  flatus ;  or  by  a  large  portion  of  intestine,  or  omentum, 
being  forced  through  the  ring  by  sudden  or  violent  exertion* 

How  should  it  be  restored?  —  The  patient  should  be  placed  so  as 
to  relax  the  muscles  of  the  abdomen,  and  taxis  should  be  employed, 
gradually  and  steadily,  for  half  an  hour;  and  if  this  should  not 
succeed,  the  stricture  must  be  divided  by  the  knife,  and  the  hernia 
reduced. 

What  moans  are  sometimes  resorted  to,  in  order  to  facilitate  re- 
storation by  taxis  ?  —  The  warm  bath,  opium,  nauseating  medicines, 
the  inhalation  of  ether  or  chkroform,  or  dashing  cold  water  upon  the 
tumour,  and  tobacco  injections.  (The  introduction  of  the  stomach 
tube  into  the  rectum,  to  encourage  the  escape  of  the  iatos,  has  also 
been  found  useful.) 

How  may  an  intestinal  hernia  be  distinguished  from  one  oontaining 
only  omentum?  —  By  the  elasticity  and  smoothness  of  the  former, 
ana  the  gurgling  noise  it  produces  in  passing  into  and  out  of  the  ab- 
domen ;  and  the  doughy,  inelastic,  irregular  feel  of  the  latter. 

What  are  the  varieties  of  exomphalos  or  umbilical  hernia?-^ The 
congenital  variety,  in  which  the  omentum,  or  intestine,  protrudes  into 
the  umbilical  cord,  and  is  not  covered  by  the  skin ;  and  tiie  variety 
occurring  in  adults,  or  children  after  birth,  in  which  the  hernia  is 
covered  by  the  common  integuments. 

How  should  congenital  umbilical  hernia  be  treated  ?i^^  The  hernia 
should  be  reduced,  and  a  truss  or  compress  applied;  or  the  sao  and 
pkin  around  the  umbilicus  embraced  by  a  ligature,  so  as  to  cause 
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fllougliing  of  the  parte  included^  and  cicatrization  of  the  umbilical 
ring. 

How  should  the  redncible  form  of  the  variety  occarring  in  adults 
be  treated? — The  parts  should  be  restored^  and  a  truss  applied  to 
retain  them. 

Saw  IB  the  operation  Ibr  strangulated  umbilical  hernia  performed  ? 
— The  patient  should  be  placed  upon  a  table  in  such  a  position  as  to 
r^sx  the  abdominal  muscles ;  an  incision  is  then  made  through  the 
skin,  crossing  the  tumour  transversely  at  its  middle ;  another  incision 
ifl  made  perpendicularly  to  the  firsts  so  that  the  two  unite  in  the  form 
of  the  letter  T ;  the  flaps  must  then  be  dissected  up,  and  the  superfi- 
cial fascia  pinohed  up  and  divided  ^  the  hernial  sac,  if  it  hds  not  been 
itbflorbed)  ahonld  be  carefully  cut  into  and  divided  upon  a  director ; 
the  finger  should  then  be  earned  within  the  sac  to  the  upper  part  of 
the  stricture,  and  a  probe-pointed  bistoury  (with  its  edge  covered  to 
within  an  inch  of  its  point),  introduced  along  the  finger,  and  the 
stricture  divided  upward  in  the  linea  alba^  to  a  sufficient  extent  to 
allow  the  intestine  to  be  restored. 

What  oaution  is  neoessary  with  regard  to  restoring  an  intestine  that 
ham  been  strangulated? — If  mortification  of  the  intestine  has  taken 
place,  it  shonld  not  be  restored,  as  the  patient's  only  chance  of  safety 
depends  upon  the  formation  of  an  artificial  anus ;  and  if  small  morti- 
fied spots  appear  upon  the  intestine,  they  should  be  surrounded  by  a 
fine  l^ture  before  the  bowel  is  returned. 

What  treatment  is  necessary  after  the  operation  for  strangulated 
Hernia?  —  The  patient  should  be  kept  upon  his  back,  with  the  mus- 
olea  relaxed,  until  the  parts  are  united^  and  a  truss  should  be  worn  to 
prevent  a  recurrence  of  the  hernia. 

What  is  an  inguinal  hernia?  —  A  protrusion  of  bowel  or  omentum, 
or  both  of  them,  into  or  through  the  inguinal  canal. 

What  name  is  given  to  a  hernia  contained  between  the  internal  and 
external  abdominal  rinss?-^  Concealed  inguinal  hernia. 

What  is  scrotal  hernia?  —  A  form  of  inguinal  hernia,  in  which  the 
bowels  descend  into  the  scrotum. 

How  may  scrotal  hernia  be  distinguished  from  varicocele,  or  from 
hydrocele  ? — By  the  disappearance  of  the  varicocele  when  the  patient 
ia  in  the  reoombent  position,  and  its  return  when  he  rises,  although 
^he  finger  be  kept  at  the  abdominal  ring;  and  from  hydrocele,  by  the 
latter  disease  commencing  at  the  bottom  of  the  scrotum^  and  increas- 
ing upwards. 

What  is  the  course  of  inguinal  hernia  in  escaping  from  the  abdo- 
men?—•  It  enters  theinteraal  abdominal  ring  formed  by  the  fascia 
transversalis,  passing  under  the  edges  of  the  internal  oblique  and 
tiansversalis  muscles,  and  between  the  cremaster  and  the  cord;  and, 
following  the  course  of  the  cord  through  the  inguinal  canal,  emei^s 
through  the  external  abdominal  ring,  formed  by  the  splitting  of  the 
fibres  of  the  tendon  of  the  external  oblique  muscle. 
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What  form  the  coverings  of  Ingaitial  hernia  ?  ^^  The  skSa,  tbe  ikscia 
superficial  is,  the  cremaster  muscle ;  and  to  these  is  added,  in  conoealed 
inguinal  hernia,  the  tendon  of  die  ^Ltemal  oblique,  alid  somettnoes  a 
few  fibres  of  the  internal  obliqne  and  transyersalis  mosoles. 

How  should  inguinal  hernia  be  reduced  ? — The  patient  should  he 
placed  on  his  back,  with  his  pelvis  and  legs  elevated,  to  rc^x  the 
abdominal  muscles;  taxis  should  then  be  tried  by  supporting  the 
'  tumour  with  one  hand,  while,  with  the  other  hand,  the  tumour  is 
gently  pressed  or  kneaded  in  the  direction  of  the  abdominal  ring ;  ar  d 
*  after  the  hernia  is  restored,  a  truss  should  be  applied  over  the  lower 
part  of  the  internal  abdominal  ring. 

How  is  the  operation  for  stranmli^ed  inguinal  hernia  performed  f  (Fig. 
208) — The  patient  is  placed  on  nis  back  upon  a  table,  and  die  pelvis  and 

Fig.  208. 


le^-s  PM^  orted  to  relax  the  muscles ;  an  incision  is  then  made  through  the 
integuir  mts  over  the  tumour,  from  above  downwards,  neariy  its  entire 
length ;  the  fascia  superficialis  and  cremaster  are  next  to  be  carefully 
divided,  and  the  hernial  sac  pinched  up,  and  divided  upon  a  director ; 
a  probe-tpointed  bistoury,  with  its  edge  covered  to  within  an  inch  of 
its  point,  must  be  carried  (along  the  finger  as  a  guide)  to  the  edge  of 
tie  etricture,  which  must  be  divided  to  a  very  slight  extent  in  a  direc- 
tion directly  upwards,  to  avoid  wounding  the  epigastric  artery,  which 
runs  on  the  inner  side  of  the  internal  ring;  and  ^  hernia  then  should 
be  returned. 

What  after-treatment  is  necessary? — ^The  edges  of  the  indsion 
should  then  be  approximated  by  adhesive  strips  or  by  sutures,  and  the 
patient  not  permitted  to  rise  from  lus  back  until  |»ei£9ot  luiion  has 
taken  place,  and  a  truss  should  aftenrakb  be  worn  to  prevent  «.reovr- 
rence  of  the  hernia. 

What  medical  treatment  is  necessary  ?  —  To  keep  the  bewek  freely 
opened  for  some  days  after  the  operation,  to  avoid  irritatioii  and 
inflammation. 
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WKat  small  artery  is  generally  cut  across  in  the  operation  for  strangu- 
lated tngainai  hernia  ?  •^^The  arteria  ad  ctUem  abdominis. 

How  does  congenital  hernia  differ  from  common  ingoinal  hernia  7 

iFig.  209.) — ^In  congenital  hernia,  the  howel 
escends  into  the  scrotum  through  the  tunica 
vaginalis,  before  the  communication  between 
the  tunica  vaginalis  and  the  abdomen  is 
closed. 

What  forms  the  hernial  sac  in  this  case?— . 
TJhe  tunica  yaginalis,  which  contains  also  the 
cord,  behind  the  protruded  bowel. 

How  does  the  treatment  of  congenital  her- 
nia diff^  from  that  of  the  common  inguinal 
form? — ^The  reducible  form  may  often  be 
radically  cured  by  means  of  a  proper  truss ; 
and  when  the  operation  for  strangulated  hernia 
is  necessary,  the  incision,  in  the  tunica  vagi- 
nalis, should  not  be  lower  down  than  the  upper 
part  of  the  testicle. 

What  is  femoral  hernia  ?  (Fig. 2 10  .)— A 
hernia  escaping  through  the  crural  ring. 

What  form  the  sides  or  boundaries  of  the  crural  or  femoral  ring  */-^ 
The  OS  pubis  posteriorly,  Poupart's  ligament  anteriorly^  the  iliac 
vessels  externally,  and  Gimbemat's  ligament  internally. 

Fig.  210. 


What  is  Qimbemat's  ligament?— The  external  crescentic  edge  of 
the  outer  column  of  Poupurf  s  ligament^  where  it  is  inserted  into  the 
spine  of  the  os  pubis. 

What  is  Hey's  ligament?  —  The  superior  horn  of  the  fitlciform 
process  of  the  fBtscia  lata  femoris. 

What  is  the  course  of  femoral  hernia  ?  — ^It  descends  throusrh  the 
31 
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toury  is  ihen  introduoed  thToagli  the  internal  orifice  of  the  fistula  into 
the  rectum,  and  the  finger  and  knife  withdrawn  together^  dividing 
the  parts  included  between  them. 

W  hat  is  necessary  in  incomplete  fistuM  —  A  sharp-pointed  bis« 
toury  must  be  used,  and  carried  through  into  the  rectum  at  the  upper 
extremity  of  the  fistula,  and  cut  out,  as  in  the  fiarmer  case ;  Hnt 
should  then  be  interposed  between  the  external  lips  of  the  wound,  to 
insure  its  healing  itom  the  bottom;  and  the  patient  kept  quiet  till 
union  is  complete. 

What  danger  attends  this  operation  ?  -r-  Profuse  hemorrhage  some- 
times occurs  from  division  of  the  large  yeins  around  the  anus. 

How  is  the  operation  by  the  ligature  performed  ?  —  If  the  fistula  be 
incomplete,  a  communication  must  be  made  between  it  and  the  rec- 
tum, by  a  stilet  carried  up  through  a  curved  canula ;  a  ligature  may 
then  be  passed  from  the  fistula  into  the  rectum  by  nieans  cff  a  watch- 
spring  and  canula,  as  recommended  by  Belloecme ;  the  ends  of  the 
ligature  are  then  tied,  at  first  loosely^  and  daily  tightened  until  it 
makes  it  way  through  the  skin. 

What  is  encysted  rectum?  —  Enlargement  of  the  lacnnsB,  or 
mucous  follicles  of  the  rectum,  giving  rise  to  irritation  and  pain  after 
defecation. 

How  should  they  be  treated? — They  should  be  drawn  down  by 
means  of  a  blunt  probe,  and  removed  by  a  knife  or  seissors. 

What  is  meant  by  fissure  of  the  anus,  and  what  is  its  treatment?-— 
This  arises  from  an  ulceration  of  the  skin  and  mucous  membrane  at 
the  border  of  the  anus,  giving  rise  to  itching  and  pain.  It  may  be 
relieved  by  emollient  poultices,  with  laudanum  or  extract  of  stramo- 
nium placed  upon,  by  the  use  of  blackwash,  or  touching  with  nitrate 
of  silver,  attending  to  the  digestive  organs,  and  keeping  the  oon« 
tents  of  the  bowels  in  a  soft  state  by  sulphur.  In  some  instances, 
excision  of  the  part  becomes  necessary,  or  the  sphincter  ani  divided. 

What  are  hemorrhoids  or  piles,  and  how  are  they  divided  ?  -—  Pain- 
ful tumours  in  th%  lining  membrane  of  the  rectum,  near  the  anus,  gen* 
erally  arising  from  varicosity  of  the  veins  of  the  rectum,  or  an  abnor- 
mal development  of  the  submucous  oeUular  tissue.  They  are  divided 
into  external  and  internal. 

What  are  the  exciting  causes  of  these  tumonrs  ? — Constipation,  the 
use  of  drastic  purgatives,  severe  exercise,  pregnancy,  &c. 

What  are  the  symptoms  of  piles  ? — ^Pain  in  the  loins,  irritation  and 
uneasiness  in  the  rectum,  and  the  protrusion  of  smooth,  round,  erec- 
tile tumours,  sometimes  bleeding,  and  sometimes  blind,  or  unaccom- 
panied by  hemorrhage. 

What  remedial  means  may  be  employed  ? — Laxative  diet  and  medi- 
cines, astringent  washeiB  and  ointoients,  leeches,  cold  enemata;  and 
when  the  piles  are  indolent,  the  internal  exhibition  of  the  cordTectio 
piperis  nigri,  or  sulphur. 

How  may  piles  be  radically  removed  ? — By  strangulating  the  pile 
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bj  means  of  a  ligature  passed  through  it  by  a  needle,  and  tied  on 
both  sides;  or  by  strangulaUon  by  a  wire  ligature. 

What  is  prolapsus  ani?  (Fig.  212.)  —  A  protrusion;  externally^  of 

Fig.  212. 


tit  a^ 


the  mnoous  ooat  of  the  rectani;  from  relaxation  of  the  parts,  or  from 
lioleni  stiaining  at  stooL 

How  sbould  it  be  treated  f — ^The  prolapsed  bowel  should  be  restored, 
and  8iq)p(Hrted  by  a  proper  bandage,  and  laxatives,  astringent  washes, 
and  ointments  used  to  overcome  the  tendenoy  to  recurrence;  or  a 
portion  of  the  prolapsed  mucous  membrane  may  be  excised,  or  re- 
moved by  ligature^  as  in  hemorrhoids. 

How  moM  imperforate  anus  be  treated  ? — If  the  anus  be  simply 
closed  by  a  membrane,  this  should  be  opened  bv  making  an  incision 
with  a  lancet  or  bistoury)  and  crossing  it;  but  if  the  Rut  be  dilated 
for  some  distance,  the  eul-de-sao  formed  by  its  extremity  should  be 
dissected  for,  carefully  avoiding  the  blaader;  or  by  opening  the 
descending  colon  under  the  kidney. 

DISEASES  OP  THE  aENITO-UIlINAIlY  ORGANS. 

How  does  retention  of  urine  di£fer&om  suppression? — In  sup- 
pression of  urine  none  is  secreted,  owing  to  some  affection  of  the 
kidney,  and  in  retention  the  urine  is  secreted  and  accumulates  in  the 
bladder,  but  the  patient  is  unable  to  evacuate  it. 

From  what  does  retention  of  urine  proceed  f  -—  From  strictures  or 
other  obstructions  of  the  urethra;  or  mm  paralysis,  or  spasm^  of  the 
neck  of  the  bladder,  arising  from  blows  upon  the  perineum,  injuries 
of  the  spine,  from  the  internal  or  external  use  of  cantharides,  &o. 
§1* 


866 


SUROBET. 


What  treatmetii  sbonld  be  adopted  ? — If  spasm  ^zist^  it  shmild  be 
yolieyed  by  bloodletting,  the  warm  bath,  nauseating  medidnefl,  and 
opiate  enemata,  or  by  the  introduction  of  a  catheter. 

Describe  the  manner  of  introducing  a  catheter. — ^The  patient  shoald 
be  placed  in  such  a  position  as  to  relax  the  muscles  of  the  abdomen 
and  thighs ',  the  surgeon  then  phioes  himself  on  the  left  of  the  pataent^ 
and  takes  hold  of  the  penis  by  the  thumb  and  first  two  fingers  of  the 
left  hand,  on  either  side  of  the  glans,  so  as  not  to  compress  the  ur^ihra  ; 
he  then  takes  a  catheter  (previously  warmed  and  oiled),  between  the 
thumb  and  first  two  fingers  of  his  right  hand,  and  introduces  it  care- 
fully in  the  urethra,  with  the  concavity  cvf  the  instrument  toward  die 
abdomen;  the  instrument  is  then  to  be  carried  gradually  forward 
Uirough  the  urethra^  directing  the  back  of  the  instrument  along  the 
superior  wall  of  the  canal  until  it  reaches  the  triangular  ligament ; 
when  this  is  felt,  the  surgeon  should  endeavour  to  catch  it  in  the  con- 
cavity of  the  catheter ;  and  having  succeeded,  he  lets  go  the  penis, 
and  depresses  the  handle  of  the  instrument  between  the  thighs,  when 
it  passetf  readily  into  the  bladder. 

What  operation  is  necessary  when  the  urethra  is  permanently  oh- 
structed,  so  as  not  to  allow  of  the  introduction  of  a  catheter? — Puno- 
ture  of  the  bladder  above  the  pubis  or  through  the  rectum. 

How  is  the  bladder  punctured  above  the  pubis?  (Fig.  213.) — The 

patient  is   laid  upon    « 

Kg.  213.  table,  and  an  iacadon  is 

made  above    tbe   pubis 

between  the  pyramidales 

rauflolei^  throo^theinfte^ 

gnmentS)  until  the  blad* 

der    is    j^ereeptible ;    a 

puncture  is  then  made 

through  the  bhidder,  bj 

means  of  a  long  curved 

trocar  and  canula^  aad 

the      urine      evaousted 

through  the  eanula,  whiofa 

must  be  retained  by  tapes 

^  and  bandages. 

_?^  What  are  the  objee- 

'^  tions  to  this  (^ration  ? 

H  w.         —The  irritation  efeatcd 

by  the  presence  of  the 

eanuk  in  the  bladder,  and  the  danger  of  the  urine  escaping  into  the 

cavity  of  the  abdomen. 

Uow  should  puncture  of  the  bladder  from  the  reotum  be  poformed  ? 
(Fig.  213.) — The  finger  should  be  carried  up  the  rectum  as  a  guide, 
and  the  trocar  carried  through  the  coats  of  the  rectum  and  bladder 
just  above  the  prostate  gland,  where  the  bladder  is  not  covered  with 
peritoneum. 
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Wlni  is  ineootineiifle  of  urine  ?-<— An  inabiliiy  to  retain  tbe  urine 
in  the  bladder.  (It  passing  away  sometimes  drop  by  drop,  and  in 
acme  cases  by  sudden  and  inoontroUable  gushes.) 

Wbat  remedies  are  nsefiil  ? — ^TonioSy  cold  baths,  opium,  blisters  to 
the  saemm,  tinoture  cf  eantharides,  and  strychnine. 

What  is  meant  by  urinary  caloulns?**  A  concretion  of  alkaline  oi 
eartlr^  substances  (kpoeited  by  the  urine. 

Whana  are  urinary  calculi  formed?*- In  the  kidney^  or  in  th« 
bladder. 

What  are  the  symptoms  of  calculus,  or  stone  in  the  kidney  ?*—  Ob* 
toae  pain  in  the  lumbar  regions,  especially  on  stooping  j  tenderness  op 
pressure;  and  sometimes  discharge  of  bloody  urine. 

How  doea  renal  calculus,  or  stone  in  the  kidney,  terminate  ?  —  Ix^ 
^e  passage  of  the  calculus,  threngh  the  ureter  into  the  bladder,  or  in 
ulceration  and  suppuration  of  the  kidney;  and  sometimes  the  stone  is 
discharged  through  an  ulcerated  opening  in  the  loins. 

What  is  the  treatment  proper  in  gravel,  or  where  the  alkaline  or 
earthy  substances  do  not  become  aggregated,  but  pass  into  tlie  urine  7 
—  To  attend  to  the  digestiye  oigans  of  the  patient,  correct  the  pecu- 
liar diathesis  of  the  patient,  as  regards  the  urine,  which  may  be  done 
by  testing  the  urine  frequently,  and  using  such  remedies  as  have  a 
tendency  to  neutralize  the  predominant  chaiacteristios  of  the  urine, 
which  go  to  form  the  calculus. 

What  symptoms  are  produced  by  the  passage  of  a  calculus  along 
the  uretere?— Sometimes  no  pain  is  experienced;  but  frequently  the 
pflMsage  of  a  calculus  is  indicated  by  excruciating  pain  shooting  from 
die  loins  along  the  course  of  the  ureters,  accompanied  with  frequent 
desire  to  urinate,  spasmodic  retraetipn  of  the  testicle,  nanaea,  vomit- 
ing, and  cold  perspiration. 

What  is  the  proper  treatment  in  this  affection  ?  —  The  warm  bath, 
bleeding,  opiate  enemata,  fomentations  to  the  abdomen,  and  the  ad- 
ministration of  the  oil  of  turpentine,  or  of  the  inspissated  Venice  tur- 
pentine, or  of  the  tincture  oi  phytohicca,  or  pokebcrry. 

How  does  this  affection  generally  terminate?  —  The  patient  if 
generally  relieved  by  the  stone  escaping  from  the  ureter  into  the 
bladder,  but  sometimes  death  takes  place  from  obstruction  of  the 
ureter. 

calculous  deposita  exist  in  the  bladder?  —  Either  free. 


meant  by  an  encysted  calculus?  —  One  contained  in  a 
10,  formed  by  the  coats  of  the  bhidder;  and  seldom  pro- 
ducing severe  symptoms. 

What  are  the  symptoms  of  stone  in  the  bladder?-* Inability  to  use 
violent  exercise  without  pain :  frequent  desire  to  urinate,  and  passage 
of  bloody  urine ;  severe  cutting  or  scalding  pain  in  the  urethra  and 
glana  upon  urinating,  for  which  the  patient  compresses  the  glans,  or 
elongates  the  prepuce;  violent  tenesmus,  and  straining  to  evacuate 
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the  contentH  of  the  bladder;  sadden  stoppage  of  the  flow  of  urine, 
caused  by  the  stone  acting  as  a  ysIto,  and  obstracting  the  orifice  of 
the  urethra,  and  sometimes  the  sensation  of  a  body  rolling  about  in 
ihe  bladder. 

How  may  the  ezistenee  of  a  stone  in  the  bladder  be  demonstrated  ? 
—By  sounding,  by  the  introduction  into  the  Maddw  of  a  steel  sound. 

Is  it  possible  to  disBolve  a  calculus  in  the  bladder? — It  is  not;  but 
the  administration  of  alkalies  or  acids,  aeeoiding  to  the  'diathesis, 
will  frequently  preyent  the  increase  of  the  calculus,  ai|d  diminish  the 
irritability  of  the  bladder,  and  other  painful  epapUma: 

How  ma^  calculi  be  remoYod  from  the  bladder?  —  By  crushing 
with  lithotnptio  and  lithotritio  instruments,  and  evacuating  the  frag- 
ments through  the  urethra;  or  by  the  operation  of  lithotomy,  or 
sometimes,  in  finales,  by  dilating  tiie  urethra. 

What  are  the  varieties  of  instruments  now  employed  in  lithoixipsy, 
or  the  operation  of  breaking  down  a  stone  in  the  bladder  7 — Jacobson's 
instrument,  (Fig.  214,)  in  which  the  stone  is  caught^  as  it  were,  in  a 

Fig.  214. 


loop,  and  crushed ;  and  Huerteloup's,  (Fig.  215,)  in  which  the  stone  is 
either  crushed  between  the  blades  of  the  instnunent^  or  broken  by 
percussion  with  a  hammer. 

Rg.  215. 


What  precautions  are  necessary  before  the  operations  for  lithotripsy 
or  lithotomy  are  attempted  ?  (Fig.  216.) — ^The  patient  should  be  pre- 
pared by  low  diet  and  perfect  rest  for  some  time  before  the  operation ; 
and  the  existence  of  a  stone  in  the  bladder  should  be  previously 
positively  ascertained  by  sounding  the  bladder,  both  when  full  and 
when  empty,  with  a  finger  in  the  rectum  to  elevate  the  stone  if  ne* 
ceasary. 
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How  IS  the  operation  of  lithotripsy  then  performed  ? — ^The  bladder 
having  been  previously  dilated  by  the  patient  retaininp;  his  urine,  or 
by  an  injection  of  tepid  water,  the  instrument  is  introduced  into  the 
bladder,  which  is  carefully  explored  until  the  heel  of  the  instrument 
strikes  the  stone ;  the  lithotripteur  is  then  depressed  alongside  of  the 
stone,  its  blades  expanded,  and  the  stone  caught  within  its  grasp, 
when  the  calculus  may  be  crushed  by  closing  the  blades  of  the  instru- 
ment, or  by  percussion. 

What  are  the  advantages  of  lithotripsy  compared  with  lithotomy  ? 
Where  the  calculus  is  soft,  lithotripsy  presents  by  far  the  greatest  ad- 
vantages, in  skilful  hands ;  but  where  the  operator  is  unskilful,  it  is 
more  dangerous  than  lithotomy ;  and  in  cases  of  very  large  or  hard 
ealoali,  it  is  altogether  inefficient. 

What  are  the  two  usual  methods  of  performing  lithotomy  ? — The 
high  operation,  in  which  the  stone  is  removed  by  incisions  throup;h 
the  parietes  of  the  abdomen ;  and  the  lateral  operation,  in  which  the 
stone  is  removed  by  incisions  in  the  perineum,  through  the  left  side 
of  the  prostate  gland,  and  of  the  neck  of  the  bladder, 

Under  what  circumstances  is  the  high  operation  justifiable  ? — ^When 
the  pelvis  is  too  narrow,  or  the  stone  too  large  to  allow  it  to  be  ex- 
tracted through  the  perineum ;  or  when  the  prostate  gland  is  too  much 
diseased  to  admit  of  the  lateral  operation. 

What  precautions  are  necessary  before  performing  the  lateral  ope 
ration  of  lithotomy  ?  —  The  patient  should  be  prepared  by  rest  and 
restricted  diet;  the  bowels  and  rectum  should  be  emptied  by  purga- 
tives and  enemata;  the  hair  should  be  shaved  off  from  the  perineum ; 
and  the  bladder  distended,  by  compelling  the  patient  to  retain  his 
urine  for  two  or  three  hours  previous  to  the  operation. 

How  should  the  patient  be  secured  ?  (Fig.  217.)  —  He  should  be 
placed  upon  his  back  on  a  low  table,  with  his  hips  and  shoulders  ele- 
vated; and  his  pelvis  resting  upon  the  edge  of  the  table  3  a  roller  is 


then  fastened  to  each  wrist,  and  while  the  patient  grasps  the  soles  of 
his  feet,  his  hands  and  feet  are  securely  fastened  together  by  the 
rollers,  and  the  patient's  legs  and  thighs  hdd  firmfy  by  assistants  on 
each  side. 

•  How  is  ihe  operation  then  performed  ?  (Fig.  218.)  -—  The  Boigeony 
taking  his  seat  in  front  of  the  patient  on  a  low  stool,  introduces  a 
staff,  or  sound,  having  a  groove  in  its  convexity,  into  the  bladder;  an 
assistant  then  holds  the  staff  with  one  hand,  and  with  the  other  raises 
the  scrotum  and  testicles  out  of  the  way  of  the  surgeon ;  an  incision 
is  then  made  with  a  scalpel,  commencing  opposite  ^e  under  part  of 
the  arch  of  the  pubis,  and  continued  on  the  left  side  of  the  raphe,  as 
far  as  a  point  midwav  between  the  tuberosity  of  the  ischium  and  the 
anus,  and  dividing  the  skin,  perineal  &soia,  transversus  perinei  mus- 
cle, the  perineal  branch  of  the  internal  pudic  artery,  and  some  of  the 
fibres  of  the  levator  ani  and  accelerator  urinas ;  taking  care  to  avoid 
wounding  the  rectum,  by  pressing  it  out  of  the  way  with  a  finger  in- 
troduced per  anum ;  an  opening,  an  inch  in  length,  should  then  be 
made  through  the  membranous  part  of  the  urethra,  cutting  from  below 
upwards  into  the  groove  of  the  staff;  the  surgeon  then  takes  hold  of 
^Ue  staff  and  depresEcs  it,  and  introducing  a  beaked  knife  or  cutting 
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p^orget,  with  its  beak  in  the  grooye  of  the  staff,  oarries  it  forward 
throngh  the  prostate  gland  into  the  bladder,  taking  care  not  to  woand 
the  rectum ;  the  finger  is  then  passed  into  the  bladder  as  the  knife  is 
withdrawn,  and  a  forceps  introduced  along  tiie  finger  as  a  guide^  and 
the  stone  extracted. 

What  further  treatment  is  required  ?  —  The  hemorrhage  should  be 
arrested,  and  the  bladder  sjringed,  to  dear  it  of  all  extraneous  sub- 
stances ;  the  bandages  should  ^en  be  removed,  and  the  patient  kept 
upon  his  left  side  until  the  wound  be  healed  —  a  yery  large  gum  ca^ 
theter  l)eing  interposed  between  the  lips  of  the  wound,  to  allow  the 
urine  to  escape,  and  to  prevent  infiltration  of  the  cellular  tissue. 

What  are  the  objections  to  the  cutting  g(»rget  generallj  used  in  this 
operation?-— The  danger  of  its  wounding  the  pudic  artery,  or  of 
being  pushed  through  the  bladder  into  the  rectum. 

What  other  me&od  of  performing  lithotomy  has  been  recom- 
mended?— To  cut  open  and  extract  the  stone  through  the  ooatf  <rf 
the  rectum. 

How  may  stone  be  extracted  from  the  bladder  of  t^e  female? — By 
dilating  the  urethra,  or  by  incision. 
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How  slioald  lithotomy  be  performed  upon  tlie  female  ? — ^The  patient 
should  be  secured  as  in  operating  upon  the  male^  and  a  straight  staff 
passed  into  the  urethra,  and  the  urethra  depressed ;  a  straight  bistouij 
IS  then  passed  along  the  staff^  and  carried  obliquely  downward  throu«^h 
the  urethra  and  neck  of  the  bladder;  or  by  dilating  the  urethra  and 
dividing  to  a  short  distance  on  each  side,  and  again  dilating  until  the 
forceps  can  be  introduced,  and  the  stone  extracted. 

How  may  calculi  be  removed  from  the  urethra  ?  —  By  dilating  tne 
urethra,  or  by  the  urethral  forceps  of  Sir  Astley  Cooper,  or  by  the 
curett  of  Leroy  D'EtioUe. 

What  are  the  symptoms  of  inflammation  of  the  prostate  gland  t — 
Pain,  heat,  and  heaviness  of  the  rectum ;  difficulty  of  passing  fax^es 
and  urine ;  great  tenderness  and  enlargement  of  the  gland,  detected 
by  introducing  the  finger  per  anum,  and  great  pain  on  the  introduc- 
tion of  the  catheter. 

What  is  the  treatment  proper  in  inflammation  of  the  prostate  ?  — 
General  bleeding ;  leeches  to  the  perineum,  or  within  the  rectum ; 
opiate  enemata ;  hip-baths,  and  abstinence. 

What  condition  of  the  lining  membrane  of  the  prostate  is  some- 
times excited  by  masturbation,  or  excessive  venereal  indulgence  ? — A 
granular  condition,  accompanied  by  involuntary  emissions  of  semen^ 
neuralgic  pain,  besides  hypochondriac  symptoms. 

Mow  may  this  condition  be  removed  f — ^By  passing  nitrate  of  silver 
over  the  granular  surface,  by  means  of  Lallemand's  instrument^  and 
the  use  oi  iodide  of  potassium. 

How  may  chronic  enlargement  of  the  prostate  be  known? — By  its 
occurring  almost  exclusively  in  old  men,  and  by  a  sensation  of  weight 
in  the  anus,  frequent  and  painful  emission  of  urine,  and  great  diffi- 
culty of  passing  the  catheter;  by  the  discharge  of  a  ropy  mucus,  and 
by  the  tumour  being  felt  by  an  examination  per  anum. 

What  are  the  remedies  to  be  employed  in  this  disease  ?  —  Mostly 
palliatory ;  as  opiate  injections,  hip-baths,  the  introduction  and  reten- 
tion of  a  large  gum  catheter;  iodine,  and  the  iodides  of  mercury  and 
potassium  have  also  been  highly  recommended. 

What  is  meant  by  stricture  of  the  urethra  ?  —  A  partial  or  com- 
plete closure  of  the  urethra  from  spasm  of  its  muscles,  or  from  thick- 
ening of  its  coats  at  some  particular  part,  by  inflammation  and  eflusion 
of  lymph. 

How  should  spasmodic  strictures  be  treated  f  —  By  opiate  enemata, 
warm  bath,  antimonials,  and  bloodletting;  or  if  nothing  else  will  avail, 
.  puncture  of  the  bladder. 

At  what  part  of  the  urethra  are  permanent  or  organic  strictures 
generally  situated  f — Usually  just  behind  its  bulb,  but  frequently  in 
other  parts  of  the  canal. 

What  are  the  symptoms  of  stricture  of  the  urethra? —  A  difficulty 
in  passing  the  urine,  which  issues  in  drops,  or  in  a  small  twisted 
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Bireum^  sometimes  nootumal  amissions;  and  frequently  cliilk  and 
other  febrile  symptoms. 

How  may  the  situation  and  extent  of  a  stricture  be  ascertained  ?  — 
By  passing  a  soft  wax  bougie  into  the  urethra,  observing  the  marks 
made  upon  it  by  the  stricture;  or  by  exploration  by  means  of  a  silver 
ball  at  the  extremity  of  a  long  wire;  or  by  the  graduated  wedged 
Kou^e. 

from  what  causes  does  permanent  stricture  arise?  —  Most  fre- 
quently from  repeated  attacks  of  gonorrhoea}  but  occasionally  from 
blows  or  injuries  upon  the  part;  or  from  the  use  of  astringent  injec^ 
tions. 

How  should  incomplete  closure  of  the  urethra  from  stricture  be 
treated  ?  —  By  gradual  dilatation  with  flexible  or  metallic  bougies^  in- 
troduced two  or  three  times  a  day  tor  several  weeks,  and  gradually 
increased  in  sise. 

What  caution  is  necessary  in  the  passage  of  bougies  or  catheters  ? — 
Not  to  make  use  of  violence,  lest  a  fiUse  passage  be  formed  by  the 
point  of  the  catheter  or  bougie  entering  one  of  the  lacunae  in  the 
urethnL 

How  should  complete  obstruction  of  the  urethra  be  remedied?  — 
A  catheter  should  be  carried  down  to  the  stricture,  and  the  urethra 
divided  through  the  strictured  part  by  an  incision  in  the  direction  of 
its  length;  aj^  the  catheter  retained  until  the  parts  have  united 
over  it. 

What  are  the  objections  to  forcing  the  stricture  with  the  conical 
sound,  or  by  a  stilet;  or  to  removing  it  by  the  repeated  application 
of  caustic  ?  —  The  first  two  methods  are  almost  sure  to  produce  lace- 
rations and  false  passages;  and  the  latter  frequenUy  produces  severe 
coDstitutional  symptoms,  and  is  rarely  successfuL 

What  is  fistula  in  perineo  ?  —  An  external  opening  in  the  peri- 
aeum,  through  which  the  urine  passes,  from  a  rupture  or  ulceration  of 
the  urethra. 

How  should  fistula  in  perineo  be  treated? — A  catheter  should  be 
passed  into  the  bladder,  through  the  urethra,  to  draw  off  the  urine 
and  allow  the  parts  to  heal ;  and  if  the  fistula  be  caused  by  oblitera- 
tion of  the  urethra,  the  strictured  part  should  be  divided  as  before 
recommended ;  and  if  the  parts  are  not  disposed  to  heal,  the  applica- 
tion of  caustic  or  of  a  blister  will  sometimes  be  successful. 

How  should  effusion  of  urine  into  the  cellular  tissue  of  the  scrotum 
be  treated? — By  free  incisionS|  and,  in  other  respects,  on  the  same 
principles  as  fistula  in  perineo. 

What  is  phymosis  ?  — An  inability  to  retract  the  prepuce  behind 
the  glans  penis;  it  being  either  oongenital,  or  arising  from  inflam- 
mation. 

How  may  it  be  relieved  ?  —  By  ciroumcision  or  amputation  of  the 
extremity  of  the  prepuce;  or  by  slitting  up  the  prepuce  by  means  of 
3'Z 
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a  bistoniy  and  director ;  or  by  diinp^  diTiding  ihe  ihtemal  muoovf 
membrane. 

What  oaution  is  neoecfsaiy  in  operating  for  phymoBflf-^TIie  <^>e- 
ration  should  not  be  performed  when  phymosis  is  «omplieated  with 
chancre  or  gonorrhoea,  lest  the  disease  be  commanioalod  to  tha  ed^ 
of  the  wound. 

What  is  parapbjmosis  ?  —  A  strangulation  of  the  glans  pens  by 
the  retracted  prepuce,  owing  to  inflanunation,  or  to  a  pfaymoMd  pre- 
puce being  forced  behind  the. glans. 

How  should  it  be  treated  ?  -^  By  odd  washes,  and  antiphiogistics 
generally,  or  by  slitting  up  the  prepuce  with  a  scis8(»8  or  bistoury. 

What  is  hydrocele  7  —  A  tumour  of  the  seroimm,  caused  by  aecu- 
mulation  of  fluid  in  the  cord,  or  in  the  cavity  of  the  tunica  yaginalis. 
How  does  hydrocele  of  the  cord  generally  occur? — ^In  the  form  of 
an  encysted  oval  tumour,  situated  midway  between  ike  testide  and 
the  groin. 

How  may  hydrocele  of  the  tunica  vaginalis  be  known?— By  its 
beginning  at  the  lower  part  pf  ibe  scrotum  and  gradually  ascending, 

assuming  a  pyriform  shape ;  and 
by  its  being  tranducent,  elastic, 
and  imparting  a  sense  of  fluc- 
iuation  to  the  fingers. 

How  muj  hydrocele  be  dis- 
tinguished from  sarcocele  and 
from  scrotal  hernia? — By  the 
pain,  heaviness,  and  density  in 
sarcocele;  and  by  the  impulse 
communicated  to  the  hernial 
tamour  by  eou^ing. 

What  is  ihe  treatment  usually 
onployed  for  the  cure  of  hydro- 
cele? (Fig.  219.)— -Evacuation 
of  the  fluid  by  tapping  the  tu- 
mour with  a  trocar  and  oaiiula, 
and  by  injecting  port-wine,  or  a 
aolution  of  tamnn,  :or  iinct.  of 
iodine  into  the  sac 

What   is  hematooele?-— An 
efiusion  of  blood  into  tihe'cavity 
of  the  tonioa  vagiaaliSi  or  into 
the  cellular  tissue  of  the  scrotum. 

How  should  it  be  treated?'^— By  retft  in  ihe  reoumbent  podtion, 
astringent  stimulating  applications.;  or  if  pntrefaotioo  of  the  l>)oofl 
takes  place,  by  free  incisions  and  poultices. 

Whieit  is  orchitis,  or  hernia  humordia?*— An  inflaaunatioft  of  the 
testicle^  indicated  by  pain  and  swelling  df  the  testicle^  pain  in  the  bade, 
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Fig.  220. 


and  is  ihe  lower  pact  of  the  abdomen;  witB  fever^  nausea,  and 
vomitiug. 

From  whai  oansea  does  orohitis  arise  ?  -^  From  blows  or  other  in- 
jnriesy  bat  more  frequently  from  sudden  re- 
pre8sk»  of  gonenrhoML 

How  should  this  complaint  be  treated  ?  — 
By  supporting  the  testicles;  by  general  and 
local  bloodiettine ;  cold  lotions ;  or  compression 
of  the  testicle  by  means  of  strips  of  the  em- 
plastnim  ammoniacum  cum  hydrargyro,  or  of 
the  emplastmm  beliadonn®,  alone,  or  with 
iodine,  and  sometknes  by  blisters,  or  simple 
adbesiTe  plaster*  (Fig.  220.) 

DEFORMITIES. 

STRABISMUS. 

What  is  strabismus  ? — A  sqmnting,  or  obli- 
quity of  the  axes  of  one  or  both  eyes^  from 
contraction  of  the  recti  muscles. 

What  are  the  varieties  of  strabismus^ — Strabismus  convergeruj 
in  which  the  eye  is  turned  inwards;  and  strabismus  divergensj  in 
which  the  eye  ia  turned  toward  the  external  angle  of  the  orbit. 

What  are  the  causes  of  strabismus  ? — It  sometimes  is  symptomatio 
of  cerebral  disease,  but  often  nrooeeds  from  ophthalmia;  or  is  con- 
genital^  of  without  any  assignable  cause. 

What  is  the  method  oi  treatanent  ? — When  strabismus  is  sympto- 
matic of  cerebral  disease^  nothing  can  be  done  until  the  disease  is 
cured ;  but  idiopathio  strabismus  may  in  general  be  readily  cured  by 
divisbn  of  the  oontracted  muscle. 

How  is  the  operation  performed?  (Figs.  221^  222^  228^  224,  225, 
226.) — The  sound  eye  should  be  covered 
by  a  bandagCy  while  one  assistant  steadies  the 
head  and  elevates  the  upper  Md  of  the  pa- 
tient, and  another  assistant  depresses  the 
lower  lid,  and  fixes  the  eye  by  means  oi  a 
double  hook  inserted  into  the  substance  of 
the  sclerotic  coat;  the  operator  thea  pinches 
up  a  small  fi)ld  of  the  conjunctiva  at  the 
inner  or  outer  angle  of  the  eye  (according 
as  the  strabismus  is  convergent  or  divergensj 
and  divides  it  with  a  knife  or  soissorB ;  the 
Bclerotio  &scia  should  then  be  divided  until  the  muscle  is  exposed ; 
the  muscle  is  then  drawn  forwards  by  means  of  a  blunt  hook  passed 
behind  it^  and  divided  by  a  pair  of  curved  scissors. 

What  caution  is  necessary  in  this  operation  ?  —  The  double  hook 
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should  be  finnly  fixed  in  the  sderotica,  but  not  passed  throngh 

it,  lest  the  choroid  mem- 


Fig.  222. 


retina    be    in- 


brane   or 
jured. 

Is  this  operation  at- 
tended with  mnch  hemor- 
rhage ? — ^The  hemorrhage 
is  veiy  slight,  and  may 
be  restrained  by  the  appli- 
cation of  cold  water. 

What  is  meant  by 
rhinoplasty?  (Figs.  227, 
228,  p.  378.)— The  for- 
mation  of  a  new  nose  by 
means  of  a  fiap  from  the 
forehead,  or  any  other 
part. 

How  is  the  operation 
performed  ?  —  A  piece  of 
leather  should  be  cut  into 
the  shape  required,  and, 
by  means  of  it,  the  boun- 
daries of  the  flap  are 
marked  upon  the  fore- 
head, with  the  part  corresponding  with  the  apex  and  alse  of  the  nose 
upward;  the  flap  should  then  be  dissected  up  from  the  forehead, 
leaving  an  attachment  at  the  root  of  the  nose  of  some  length,  to  allow 


Fig.  228. 


the  flap  to  be  twisted,  so  as  to  bring  the  epiaermoid  surface  exter- 
nally ',  the  remaining  edges  of  the  former  nose  must  then  be  pared 
down,  and  the  flaps  twisted  and  turned  down,  and  kept  in  contact 
with  the  edges  of  the  former  nose  by  sutures,  and  a  little  oiled 
lint  introduced  into  the  nostrils  to  support  the  flap. 

What  caution  is  necessary  in  dissecting  the  flap  from  the  forehead? 
The  incisions  should  be  carried  deeply,  so  as  to  secure  an  abundant 
vascular  supply,  taking  caro  to  avoid  the  periosteum,  lest  exfoliation 
be  excited. 

How  should  the  wound  in  the  forehead  be  treated?  —  The  edges 
should  be  brought  together  as  nearly  as  possible,  and  the  opening 
treated  as  an  incised  wound. 
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Fig.  225. 
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How  mt^  9k  loas  of  tbe  colamiia,  or  of  one  of  the  alae  nasi  be  reme- 
died ]! —  B^  a  flap,  in  tbe  former  case,  from  tbe  upper  lip,  and  in  tbe 
latter  ca«e  from  the  cheek. 
32* 


878 


SUEaiRT. 


Fig.  227. 


Fig.  228. 


Fig.  229, 


What  is  cheiloplasty?(Fig8.  329, 
280.) — Restoration  of  a  lip  which  has 
been  destroyed,  by  means  of  a  flap 
firom  the  cheek. 

How  may  hare-lip  be  remedied  f 
(Figs.  281,  282.)  — By  paring  away 
the  edges  and  rounded  comers  on 
each  side  of  the  fissure,  carefully  ad- 
justing the  sides,  and  retaining  them 
m  contact  by  means  of  hare-lip  pins 
and  the  twisted  suture,  until  union  takes  place. 

What  is  staphyloraphy  ?  —  An  operation  for  the  removal  of  fissure 
of  the  soft  palate  and  uvula,  by  panng  away  the  edges  of  the  fissure, 
bringing  the  sides  together,  and  retaining  them  in  contact  by  sutures 
passed  by  means  of  curved  needles  or  instruments  contrived  for  the 
purpose. 

What  is  torticollis? — A  distortion  of  the  neok  from  contraction  of 
the  stemo-cleido-mastoid  muscle,  or  from  curvature  of  the  cervical 
vertebras,  or  from  paralysis  of  the  muscles  of  one  side. 
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How  may  ihis  defonnity  be  removed  ?  —  ^g.  282. 

When  i%  arues  from  paralysis,  or  from  disease 
of  the  bones,  there  is  litue  or  no  hope  of  a 
eure ;  but  wiy-neok  from  contraction  of  the 
stemo-cleido-masloid  may  be  removed  by 
section  of  the  mnscle. 

How  is  this  performed? — The  parent's 
bead  should  be  inclined  towards  the  affected 
side  so  as  to  reUuc  the  contracted  muscle, 
which  should  then  be  lifted  up,  together 
with  the  skin  coveting  it^  and  the  muscle 
divided  at  its  upper  or  lower  extremity^  by  a  bistouiy  passed  through 
a  puncture  in  the  skin. 

What  are  the  causes  of  dub-foot  ?  — ^It  is  generally  congenital,  but 
is  sometimes  produced  by  sprains,  dislocations,  or  otbsr  injuries. 

In  what  does  it  consist? — In  deformity,  or  partial  luxation  of  the 
bones  of  the  tarsus,  with  contraction  of  some  muscles  and  ligaments, 
and  relaxation  of  otiicrs. 

What  are  the  varieties  of  club-foot?  (Figs.  233^  234,  235,  236.)— 
Fig.  283.  Kg.  284 
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Fig.  235. 


Kg.  280. 


Varus,  or  inverted  clnb-foot,  in  which  ihe  pfttient  iralk9np<m  the  otiter 
ankle;  valgus,  or  the  everted  form,  in  which  the  paftient  treads  upon 
the  internal  margin  of  the  foot ;  the  phalangeai  fotm,  or  pes  equint\ 
in  which  the  heel  is  drawn  tip  ttom  &e  grcrand ;  find  the  eaiameetl 
form,  in  which  the  toes  are  drswn  upwards  toward  the  anterior  surface 
of  the  leg,  and  the  patient  walks  npon  the  hed. 

How  should  club-foot  be  remedied  f  (Figs.  237,  238.) —The  foot 

Fig.  287.  Kg.  288. 
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tliould  be  gradually  drawn  into  its  natural  position  by  appropriate 
machinery;  or  if  this  be  impracticable,  the  contracted  tendons  shonld 
be  divided  subcutaneonsly,  and  the  foot  theu  placed  in  the  machine 
and  gradually  extended. 

AMPUTATION. 

vWhai  18  amputation? — The  operation  of  cutting  off  a  limb,  or  a 
prcjeofing  pari  of  the  body ;  as  the  leg,  the  mamma,  or  the  penis. 

Whdl  Are  the  cases  requiring  amputation  ? — Gunshot  or  other  frao* 
tures,  with  extensive  injury  of  the  soft  parts,  or  of  the  principal 
artery  of  a  limb,  or  involving  joints,  rendenng  the  patient's  recovery 
improbftblei  unless  amputation  be  performed;  malignant  tumours, 
especially  of  the  joints ;  chronic  gangrene ;  or  ulcers  threatening  to 
exnaust  the  patient  by  their  oontinual  drain  from  the  system. 

What  is  the  difference  between  primary  or  immediate,  and  Mcondary 
amputation?  —  Prima/ry  amputation  is  that  which  is  performed  soon 
after  reaction  has  taken  place;  uoondary  amputation  is  that  in  which 
the  operation  is  dckyed  until  after  suppuration  has  occurred. 

What  are  the  cautions  with  regard  to  the  time  of  performing  ampu- 
tation ?  —  Amputation  should  never  be  performad  after  an  injury  until 
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reaetion  W  taken  place ;  and  the  primary  operation  is  always  to  b« 
preferred  to  the  secondaiy ;  as  the  neighbouring  joints  and  soft  parts 
may  become  involved  in  the  inflammation  that  follows  reaction. 

What  delay  is  necessary  if  mortification  has  already  taken  place  ? — 
The  operation  should  not  be  attempted  until  the  disease  is  arrested ; 
otherwise  mortification  of  the  stump  will  ensue. 

What  are  the  two  methods  of  amputating  limbs? (Fig.  239.)-* 
The  circular  and  the  flap  operation. 
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Bow  is  the  circular  openrfaoA peKfcnrmed? — The  eiroiilatkHi  «f  the- 
blood  is  interrupted  by  suFroondiog  the  Hmb  with  a  tomniqmet,  hayiiig 
ks  pad  fixed  over  the  oomse  of  the  main  avteiy;  the  skin  and  fisom 
are  then  divided  by  a  circolar  out  with  the  amputation  knife,  sod 
afterwards  dissected  up  for  two  or  three  inohes,  and  tamed  back ;  tlie 
muscles  are  next  diviaed  down  to  the  bone  by  the  amputation  loiife, 
in  such  a  way  as  to  give  the  stomp^  the  form  of  a  hollow  oone;  the 
muscles  are  bow  separated  fiom  the  bcme,.  for  a  short  distance,  by  the 
scalpel,  and  drawn  back  by  means  of  a  retractor,  or  by  the  hands  of 
an  assistant ;  the  bone  sawed  through,  and  the  spicola  removed  by  Uie 
bone  nippem;  the  arteries  are  thai  to  be  tied;  taking  care  to  avoid 
inclosing  the  nerves  in  ihe  %ataie ;  the  stump  spoiled  with  warn 
water  to  remove  the  ooagula ;  the  miBcles  and  integaments  mast  be 
brought  together  over  the  bone,  and  retained  by  suturee  and  adhesive 
strips,  leaving  the  ligatures  hanging  out  at  adepe&dent  partof  the  stmnp. 

What  additional  dressingB  are  employed  f — A  square  piece  of  linen 
or  cotton,  covered  with  cerate,  is  placed  over  the  adhesive  strips,  and 
over  this  a  Maltese  cross,  formed  of  Hnen  or  cotton ;  and  the  whole 
enveloped  in  a  roller,  uid  the  tourniquet  loosely  encircling  the  limb, 
so  as  to  be  ready  in  case  of  secondary  hemorrhage. 

How  lonff  should  the  dressings  remain  before  they  are  opened? — 
In  winter,  five  or  six  days ;  in  summer,  they  should  be  opened,  and 
re-applied  at  least  every  three  days. ' 

What  advantages  does  the  flap  operation  possess  over  the  circular  7 
—  It  is  more  speedily  perfcnrmea,  less  painful,  and  provides  a  better 
covering  for  the  stump,  so  as  to  relieve  the  pressure  upon  the  extre- 
mity of  the  bone;  and  the  wound  generally  unites  by  the  first  intention. 

How  does  the  flap  operation  differ  from  the  circular  ?  (Fig  240.) 

Fig.  240. 


Mr.  Liston  never  an^lies  toy  eompresaes,  rollen,  or  other  < 
p  over  the  adhesiye  strips,  unless  suppuratien  takee  place. 
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Ijutead  of  dmding  tlte  sldii  and  txnMoleB  enccessively  by  circidar 
outs,  one  or  two  flape,  acoording  to  circumstances^  are  made^  either 
by  outing  firom  witfaont  inwards^  or  more  generally  by  taking 
bold  of  tbe  soft  parts  on  the  anterior  side  of  the  bone,  and  lifting 
tbflra  from  it,  while  a  oatliBg,  or  narrow  double-edged  knife,  is  passed 
hariBonteUy  ihrough  ihe  integuments  and  muscles  immediately  above 
tbe  bone,  bvinging  4>ut  ^e  ,point  as  low  as  possible,  and  then  cutting 
the  knife  outward  in  suoh  a  way  as  to  form  a  rounded  flap  anteriorly; 
the  kn]£a  is  again  entered  behmd  the  bone,  a  little  below  the  top  of 
the  fiiBt  iseision,  passed  throogh  the  limb  horizontally,  and  cut  out 
so  as'to  form  a  posterior  flap;  the  flaps  should  then  be  retracted ;  the 
musoles  enrdopiBg  the  Ixme  divided ;  the  bone  sawed ;  the  arteries 
tied,  and  the  tfips  brougbt  together  and  retained  by  sutures  and  ad- 
hesive strips,  as  in  tiie  ciroular  operation. 

How  may  the  operation  be  varied  where  it  is  desirable  to  save  as 
moeh  Mood  as  possible  ?  —  The  limb  may  be  elevated  for  some  time 
belimre  the  opevatioa,  so  as  to  drain  the  blood  as  much  as  possible ; 
mad  oompreesion  should  be  made  upon  the  main  arterial  trank  by  the 
thAmbB  of  an  aasistaiit,  without  hindering  the  return  of  the  blood 
through  the  veins. 

Hov  is  amputation  at  the  shoulder-joint  performed  ?  (Fig.  241.)— 

Kg.  241. 


The  subclavian  artenr  is  first  compressed  above  the  clavicle  where  it 
crosses  the  first  rib,  by  means  of  the  handle  of  a  key,  covered  with 
linen  or  cotton ;  and  mte  or  two  flaps,  according  to  eircuinstances,  are 
to  be  made  by  transfixion^  or  by  cutting  from  the  surface  toward  t>  ? 


884 


SU  BOBBY. 


bone  3  tLe  joint  being  cut  ibroogb  after  tbe  formation  of  tbe  first  flap, 

and  the  second  flap  then  formed. 
Fig.  242.  the  arteries  secured,  and   the 

stomp  dressed. 

How  is  amputation  of  the  arm 
or  forearm  performed?  (Figs. 
242,  243.)— In  the  former  ease 
by  the  circular  or  double  flap 
operation ;  compre^on  being 
made  in  both  cases  by  a  tourni- 
quet (or  by  the  thumbs  of  an 
assistant),  upon  the  brachial  ar- 
tery at  the  inner  edge  of  the 
biceps  muscle. 

How  is  amputation  at  the 
wrist  performed?  (Fig.  244.) 
—A  semilunar  incision  is  made 
through  the  integuments  over 
the  second  row  of  carpal  bones; 
this  flap  is  then  pulled  back, 
the  joint  opened,  iod  the  liga- 
ments diYided,  and  a  Beocmd 
longer  flap  made  below,  bringing 

the  knife  out  at  the  palm ;  compression  being  made  in  the  same  way 

as  in  amputation  of  the  arm. 

Fig.  24a. 


How  may  the  fingers  and  thumb  be  amputated  ? — By  the  circular 
operation ;  or  by  the  formation  of  a  flap ;  and  cutting  through  the 
joint  instead  of  sawing  Uirough  the  phalanges. 


BUBQBRY. 
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H<m  is  amputation  performed  at  the  hip-joint?  (Fig.  245.  —  The 
patient  is  to  be  secured  on  a  table^  with  hid  hip  near  the  edge :  the 
famond  artery  is  tot  to  be  compressed  where  it  comes  out  of  the  pelyiv 

Fig.  24& 


(ttiher  by  the  hands  of  an  assistant,  or  by  throwing  a  ligatare  aronnu 
it  at  that  place) ;  the  limb  is  then  slightly  elcTated,  and  the  catling 
MUBsed  throngh  ihe  Hmb  in  front  of  the  bone,  its  point  entering  midway 
between  the  anterior  superior  spinous  process  of  the  ilium  and  the 
trochanter  major,  and  emerging  on  the  opposite  side,  two  or  three 
83 
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inclieB  from  the  anus;  the  knife  should  then  he  carried  downwards 
and  forwards,  so  as  to  form  an  anterior  flap  four  inches  long ; 
this  flap  should  be  elevated,  and  the  capsular  and  round  ligaments  of 
the  joint  divided,  depressing  the  thigh  at  the  same  time,  so  as  to 
cause  the  head  of  the  bone  to  start  from  its  socket ;  the  knife  should 
then  be  passed  behind  the  head  of  the  bone,  and  carried  downwards 
and  backwards,  so  as  to  make  a  posterior  flap  somewhat  longer  than 
the  anterior;  the  arteries  ore  then  to  be  secured,  and  the  stump 
dressed,  as  in  other  oases. 

What  is  the  result  of  this  operation  ?  —  The  operation  is  in  most 
cases  fatal ;  and  should  never  be  performed  but  as  a  last  resource. 

How  should  amputation  of  the  thigh  be  performed '/  (Fig.  246.)— ^ 
By  horizontal  transfixion^  so  as  to  imdte  anterior  and  posterior  flaps 

Fig.  24(1. 


when  the  operation  is  performed  at  the  upper  or  middle  third  of  the 
limb;  and  by  Yermale's  operation,  or  with  lateral  flaps,  when  ampu- 
tation is  in  we  lower  third. 

What  part  of  the  thigh  is  most  fiivourable  fi>r  tbe  performaooe  of 
amputation  ?  —  A  point  near  to,  and  not  below,  its  middle. 

How  is  the  leg  usually  amputated?  TFig.  247.) — By  the  eircvlar 
operation,  or  with  a  posterior  flap ;  cutting  through  the  bones,^^  two  or 
three  inches  below  the  tubercle  of  the  hewSi  of  the  tibia. 

What  is  the  objeotion  to  leaving  a  long  stump  in  amputation  of  tho 
leg  f-^  It  is  inconvenient,  from  its  projecting  so  far  out  behind,  when 
bent  at  the  knee,  and  is  not  well  adapted  to  the  patient's  wearing  a 
wooden  lei;. 
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WHere  is  the  foot  generally  amputated?  (Figs.  248,  249.) — Eitbet 
by  He/s  operation,  at  the  junction  of  the  tarsal  and  metataroal  bones; 

Fig.  24& 


or  by  Chopart's,  at  the  junction  of  the  ossa  oalcis  and  onboides,  and 
the  astragalus  and  scaphoides. 

What  is  the  most  important  precaution  in  these  amputations  ? — ^To 
le  are  flaps  of  sufficient  size  to  cover  the  stump. 

ffhat  IS  the  principal  objection  to  the  operation  of  G1)opart?  — 
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It  is  generally  foUoieed  by  retraction  of  the  oe  calcis,  throwing  the 
weight  of  the  body  upon  the  cicatrix  and  anterior  ends  of  the  bones. 

How  may  ampntation  of  the  metatarsal  bones  and  phalanges  of  the 
toes  be  penormed  f — Upon  ^e  same  principles  as  amputations  of  the 
metacaipal  bones  and  phalanges  of  the  fingers. 

What  precaution  should  be  obserred  in  amputation  of  the  metatar- 
sal bones  of  the  great  toe  f  —  The  head  of  the  bone  should  be  pre- 
serred,  if  possible^  as  it  givOi  attachment  to  the  peroneus  longos. 

For  what  is  amputation  of  the  breast  demanded  f  —  For  carcinoma 
or  cancer  of  the  part,  or  for  very  great  enlargement. 

How  is  the  operation  performed  ?  —  By  making  two  semicircular 
incisions,  in  a  direction  nearly  yerticaly  including  the  diseased  part 
between  them,  and  meeting  at  their  points,  taking  care  to  cut  down 
to  the  pectoral  muscle;  the  skin  and  cellular  tissue  inchided  between 
the  incisions  should  then  be  carefully  dissected  up ;  the  surgeon  com- 
pressing the  arteries  aa  they  are  divided,  and  removing  anv  enlarged 
gland  with  its  absorbents  and  intervening  cellular  tissue ;  the  arteries 
are  then  to  be  secured,  and  the  edges  of  the  wound  brought  together 
and  retained  in  contact  by  sutures,  adhesive  strips,  and  bandages. 

What  circumstances  render  it  inexpedient  to  perfcvm  this  opera- 
tion?—  The  existence  of  several  enlarged  glands  m  the  axilla,  indi- 
cating that  the  disease  is  beyond  the  roach  of  the  knife. 

How  should  the  penis  be  amputated? — The  penis  should  be  grasped 
in  the  left  hand,  and  divided  bv  a  single  cut  of  the  knife,  while  an 
assistant,  making  pressure  at  the  root  of  the  penis,  commands  the 
hemorrhage  untU  the  arteries  are  picked  out  and  tied. 

What  precaution  is  necessaiy  during  the  healing  of  the  wound  ?  — 
To  prevent  (by  the  introduction  of  bougies),  the  obliteration  of  the 
orifice  of  the  urethra. 


THE  USE  OF  ETHER  AND  CHLOROFORM  IN  SURGERY. 

What  great  agents  have  been  discoverecl  by  which  a  patient  under- 
going an  operation  may  be  rendered  unconsciouB  of  pain  ?  —  The 
anaasthetic,  «uch  as  chloroform,  or  anhydrous  sulphuric  ether. 

How  are  tkey  administered  ? — The  most  common  and  simplest  way 
18  upon  a  sponge,  or  a  towel  rolled  up  in  the  form  of  a  trumpet,  the 
preparation  being  poured  into  the  oonvexity  in  different  quantities, 
according  to  the  svsceplibilities  of  the  patient  and  the  necessities  of 
the  case. 

Are  they  used  alone  or  separately? — By  some  surgeons,^  they  are 
used  entirely  uncombined ;  by  others,  the  chloroform  is  used  in  com- 
bination witn  the  ether  or  letheon,  in  the  proportion  of  one  part  chlo- 
roform to  two,  three,  or  four  parts  ether. 

What  genera]  rules  are  necessary  to  observe  in  the  use  of  the  anses- 
thetics  f  —  First,  as  regards  the  class  of  patients.  It  would  be  inju- 
diisioua  to  use  them  wnere  they  are  subjects  of  phthisis,  any  of  the 
diseases  of  the  heart,  or  where  there  is  a  tendency  to  excessive  ple- 
thora, or  fulneas  about  the  head.  Besides,  if  used  soon  after  a  meal, 
the  patient  is  liable  to  excessive  vomiting.  Second,  as  regards  the 
quantity  administered,  and  the  effects  upon  the  patient.  In  regard 
to  quantity,  this  varies  according  to  the  ansBsthetic  used.  If  it  is 
chloroform,  the  quantity  is  smaller  in  proportion  than  when  ether  is 
administered.  Besides,  chloroform  is  Inore  dangerous  than  ether 
uiidcr  any  ciroomstanoes.  The  quantity  of  either  varies  according  to 
the  susceptibihties  of  the  patient.  When  either  are  administered,  the 
condition  of  the  pulse,  the  action  of  the  heart,  and  the  state  of  respi- 
ration, should  be  watched.  If  the  pulse  flags,  becomes  feeble  or  jerk- 
ing, or  irr^ular,  axul  the  heart's  action  trembling  and  irregular  or 
tumultuous,  and  the  respiration  stertorous,  or  we  have  snowitfg,  and 
the  head  becomes  turgid  and  florid,  we  must  cease  at  once.  The  pa- 
tient should  be  directed  to  take  full  and  deep  inspirations,  and  the 
spon^  or  towel  should  be  gradually  approached  to  the  mouth  and 
nostrils;  the  eyes  should  be  closed,  and  the  apartment  kept  quiet,  so 
BO  as  to  prevent  the  diversion  of  the  mind;  and  when  the  patient 
evinces  signs  of  bein^  under  its  influence,  he  should  be  directed  to 
open  the  eyes,  or  a  pinch  may  be  given,  which,  if  the  patient  heeds 
not,  you  may  commence  the  operation. 

In  case  of  any  dangerous  symptoms  arising,  notwithstanding  youi 
caution,  what  would  be  the  proper  plan  to  give  reKef  ?  —  If  there 
should  be  a  state  of  syncopy,  or  apparent  failure  of  the  vital  powers, 
withdraw  the  ansesthetio  at  once ;  throw  open  the  windows,  draw  the 
tongue  forward  by  a  forceps  or  fingers ;  do  not  place  the  patient  on 
his  back;  apply  external  stimulants,  and  pass  an  open  bottle  of  spirits 
of  ammonia  before  the  nostrils ;  dash  cold  water  on  the  chest  or  face, 
imitate  the  respiratory  movements  of  the  chest  and  abdomen,  apply 
warmth  to  the  extremities,  and  sometimes  use  the  galvanic  battery  in 
33* 
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gentle  currents  from  the  nape  of  the  neck  to  the  diaphragm.  If  there 
should  be  symptoms  of  congestion  of  the  brain,  the  remedies  usual  in 
such  cases  should  be  used. 

What  is  the  rektive  danger  in  the  use  of  ether  uid  chlorofonn  ? — 
There  are  numerous  oases  mentioned,  both  in  this  country  and  in 
Europe,  where  &tal  results  have  followed  the  use  of  chloroform,  alone. 
This  IS  not  so  in  regard  to  ether ;  very  few,  if  any,  have  ever  occurred 
after  its  use,  or  where  a  small  amount  of  chloroform  has  been  added 
to  the  ether,  to  bring  the  patient  more  speedily  under  its  influence. 
Although  both  of  the  above  are  great  aHeviators  of  human  sufferine, 
they  should  never  be  used  for  trifliiig  oi>eration8,  or  aav  operation 
aboui  the  throat,  as  the  patient  may  strangle  before  the  effects  of  the 
anaesthetic  can  be  overcome. 


PART  IV. 

PEACTICE  OF  MEDICINE 


FEYEB. 

What  do  you  iiDderstand  by  a  fever?  —  A  state  of  tlie  system 
followiDg  languor,  weakness,  and  defective  appetite,  with  acceleration 
of  the  pulse,  increased  heat,  great  debility  of  limbs,  and  disturbance 
of  most  of  the  functions,  with  or  without  primary  local  disease ;  or 
'<  painful  lassitude  with  debility  of  the  corporeal  and  mental  feculties; 
alteration  of  the  animal  heat,  and  of  the  secreting  functions ;  accele- 
rated circulation,  increased  thirst,  and  abolition  of  the  appetites.'^— - 
[Copland's  DicHonary."] 

How  may  fevers  be  divided  ? — Into  primary  and  secondary. 

What  do  you  mean  by  these  terms  r  —  The  first,  where  the  local 
disease  is  consequent  upon  the  fever ;  the  second,  where  the  fever  is 
consequent  upon  local  disease. 

How  do  you  divide  primary  fevers  ? — ^Into  ephemera],  infermittent, 
remittent,  continued,  eruptive,  and  arthritic. 

What  is  the  most  simple  variety  of  primary  fever?  —  The  epheme 
ral,  or  that  which  lasts  but  a  day,  passing  off  without  any  bad  con- 
sequences, and  requiring  but  veiy  slight  treatment. 

INTEBMITTSNT    TBYEB. 

What  do  vou  understand  by  an  intermittent  fever? —  A  succession 
of  periodical  paroxysms  of  fever,  each  paroxysm  commencing  with 
chills,  and  terminating  in  free  perspiration,  with  protracted  intervals 
of  perfect  freedom  from  fever. 

How  are  intermittents  generally  divided? — Into  quotidians,  or 
paroxysms  every  day;  tertians,  or  paroxysms  every  other  day ;  quar- 
tans, or  paroxysms  every  fourth  dav ;  quintans,  or  paroxysms  every 
fifih  day.     These  types  may  be  modified. 

What  are  some  of  the  premonitory  symptoms  of  an  intermittent  ? 
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—  Great  lafisitudc,  frequent  yawaing  and  stretcIiiDg^  iiiicotnfortaU« 
ifrearincBS  of  the  whole  body,  and  aching  in  the  loins  and  extremities, 
generally  lasting  from  two  to  ten  days,  when  the  characteristic  parox- 
ysms show  themselves. 

How  is  each  paroxysm  divided  f  —  Into  three  marked  stages^  tix.  : 
the  cold,  the  hot,  and  the  sweating. 

What  are  the  cfaanicteriBtics  of  the  cold  sti^?  —  Sense  of  elnlli* 
nesSy  with  feelings  of  languor,  cold  hands  and  feet,  with  chillTness 
down  the  bade,  accompanied  with  headache,  and  a  bluish  tint  to  the 
nails,  the  patient  sits  crowded  upon  himself,  his  ideas  pass  rapidly 
through  the  mind,  and  the  attention  is  with  difficulty  fixed. 

What  is  the  condition  of  the  prsecordia,  appetite,  pulse,  conuta- 
nanoe,  and  respiration?  — There  is  much  oppression  about  the  pras- 
cordia;  Uie appetite  is  squeamish;  the  pube  loses  its  activity  and 
size,  and  becomes  small,  contracted,  frequent,  and  firm ;  the  counte- 
nance is  parohed,  features  shrunk,  the  eye  duU  and  hollow,  and  cheeks 
livid  and  collapsed ;  the  respiration  is  hurried,  anxious,  and  oppressed ; 
there  are  some  in  whom  drowsiness,  if  not  deep  coma,  exists,  as  in 
those  of  debilitated  constitutions^  especially  if  there  is  any  tendency 
u)  plethora. 

What  is  the  condition  of  the  urine  and  faeces  ?  —  The  urine  is  co- 
pious, clear,  colourless,  and  does  not  deposit  a  sediment  on  cooling; 
the  fiioces  are  dark  and  bilious. 

How  long  does  this  stage  genendly  kstf — From  half  an  hour  to 
four  hours. 

Docs  this  stage  of  fever  ever  remain  without  reaction? — ^Tes;  and 
then  the  patient  is  in  imminent  danger. 

When  does  the  hot  stage  take  nlaoe?— *It  immediately  follows  the 
cold,  without  any  distinct  interval. 

What  is  now  the  condition  of  the  patient? — The  countenance  is 
flushed  and  turgid;  the  sur&ce  of  the  body  is  dry,  and  the  tempera- 
ture is  raised  aWe  the  natural  standard,  106^  110^  Fahrenheit;  the 
mouth  is  dnr  and  parched,  and  the  thirst  great ;  th^  pulse  is  full, 
strong,  and  nee ;  the  respiration  is  hurried  and  oppress^ ;  the  urine 
is  scanty  and  light-coloured ;  and  sometimes  the  patient  experiences 
great  pain  in  his  head,  thorax,  left  hypoohondrium,  and  extremities, 
and  delirium  sometimes  supervenes  just  before  the  commencement  of 
the  succeedii^  stage. 

How  long  does  the  hot  stage  last  ?  —From  three  to  twelve  hours. 

Describe  the  state  of  the  patient  in  the  sweating  stage?'—- The 
pulse  is  full,  but  without  harshness  and  frequency ;  the  respiradon  is 
free  and  natural ;  the  urine  is  high-coloured)  and  deposits  a  lateritioas 
8<  diment ;  the  bowels  are  more  readily  acted  upon ;  the  mind  is  more 
composed ;  and  the  other  symptoms  also  abate ;  this  continues  from 
three  to  four  hours. 

What  is  the  condition  of  the  patient  after  a  paroxysm? — FTeii 
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enabled  fireqnently  to  reiuni  to  hm  datiesi  tboogh  a  feeling  of  laaaitude 
and  weakness  still  exists. 

What  is  the  interval  between  the  paioxyams  ealledf -^Apyrezia, 
or  intermission. 

la  he  free  from  disease  daring  this  period  ? -•-No ;  his  oonntenanoe 
18  noklj,  and  the  mental  and  bodily  powers  are  excited  with  difficulty, 
the  appetite  is  bad,  and  the  digestion  is  carried  on  indifferently. 

What  is  the  first  variety  of  intermittent  fever?  —  The  quotidian ; 

characterized  by  the  intermission  ocenrring  every  twenty-four  hours. 

What  is  the  peculiarily  of  this  type?— -The  intormission  being 

short  and  the  paroj^sm  long,  and  the  paroxysms  ooonrring  generally 

in  the  morning. 

How  is  a  paroxysm  of  quotidian  ushered  in  ?  -—  (Generally  by  slight 
chilliness^  and  inconsiderable  gastric  derangement,  and  generally  lasts 
three  hours. 

How  is  the  hot  stago  characterised  f — By  thirst  and  general 
warmth,  rather  than  great  heat,  and  the  pulse  being  quick,  but  not 
hard,  and  lasts  for  two  hours  or  more,  and  then  a  slight  perspiration 
supervenes. 

How  long  does  the  paroxysm  last  ?  —  From  ten  to  twelve  hours. 
How  lon^  does  the  intermission  last  ?^- From  twelve  to  fourteen 
hours,  but  in  bad  cases  not  more  than  six. 

Bv  what  circumstances  is  the  continuance  of  quotidian  fbver  modi- 
fied f-— By  age,  o<mstitutiony  and  season  of  the  year,  the  fall  and 
spring  bebg  we  worst  j  and  those  constitutioiis  of  weak  and  lax  fibre 
are  peculiany  obnoxious  to  it. 

Does  one  paro^sm  ever  run  into  another  f  -^  Yes. 
What  is  an  anticipating  quotidian  ?  -—  One  where  the  paroxysm  sets 
in  two  hours  or  more  before  the  usmJ  time. 

What  is  a  retarding  quotidian  ?--*It  is  the  counterpart  of  the  anti- 
cipating. 

What  is  the  next  variety  ?  —  The  tertian. 

By  what  is  it  characterized  f — Bv  the  paroxysm  commencing  every 
forty-eight  houi8|  and  by  its  being  the  moat  frequent  variety  of  all  the 
types. 

When  do  the  ^^tonaynmB  beginf*— Generally  about  noon,  and  last 
on  an  average  about  six  honia 

What  are  some  of  the  premonitory  symptoms  7  -^  An  overwhelming 
languor,  continued  yawning,  creeping  sensation  over  the  suriace,  oold 
ness  down  the  back^  and  the  rigor  bmng  very  intense,  much  nausea  iy 
present^  and  the  eeneral  and  lumbar  pains  are  great;  this  stage  la*9ts 
not  more  than  an  nour* 

How  long  does  the  hot  stage  last  ? — It  is  disproportionately  long ; 
it  may  continue  for  three  hours. 

Are  there  any  symptoms  peculiar  to  this  stage,  and  differing  from 
that  of  other  agues  7 — No. 
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Is  the  apyrexia  marked  by  any  unpleasant  symptoms?-*— Yes;  Aere 
is  much  weakness  and  loss  of  appetite. 

Whieh  is  the  least  dangerons  of  the  seveial  types  ?  —  The  tertian. 

Is  this  form  ever  complicated  with  any  chronic  diseases? — Tes; 
those  of  the  stomach,  liver,  and  spleen. 

What  are  some  of  the  irregolarities  of  this  type?-— *  They  become 
double,  and  sometimes  triple  tertians. 

What  is  a  doable  tertian?-— One  in  which  ihe  paroxygm  takes 
place  daily,  so  that  two  fits  and  two  intermissions  occur  in  the  forty- 
eight  hours,  and  hence  similate  the  quotidian. 

In  what  does  it  differ  ?  — -  By  the  paroxysm  not  occurring  in  the 
morning,  but  more  particularly  in  the  alternate  ones  being  similar, 
while  those  which  follow  each  other  are  not  so. 

What  are  some  of  the  irregularities  of  the  double  tertian  ?  — The 
cold  stage  is  simply  a  rigor,  and  then  after  an  hour  or  two  great  heat 
follows,  and  continues  for  an  uncertain  number  of  hours. 

What  is  the  condition  of  the  irregular  paroxysm  ?  —  The  terminar 
tion  is  more  confused  and  incomplete  than  the  seycfe  paroxysm  of  the 
previous  or  following  day. 

At  the  completion  of  the  fit  are  there  any  distressing  symptoms  re- 
maining?—  Yes;  acute  pain  in  the  chest  and  stomach,  diarrhooa,  and 
partial  suppression  of  urine. 

Are  there  any  peculiar  symptoms  in  the  hot  stage? — Yes;  pal- 
pitations of  the  heart,  cough,  vomiting,  and  hemorrhage  fh)m  the 
nose. 

Do  many  of  the  symptoms  remain  after  the  completion  of  the  pa> 
Toxysm  ? — Yes ;  and  Uiereby  create  much  confusion  in  the  course  of 
the  disease. 

What  are  the  durations  of  the  paroxysms  ?  —  They  are  very  uncer- 
tain, having  lasted  in  some  instances  from  ten  to  twenty  hours  with- 
out any  solution. 

What  is  the  triple  tertian  ? — One  where  there  are  three  paroxysms 
and  three  intermissions  in  forty-eight  hours. 

What  is  a  quartan  ague? — Where  an  intermiflBion  commences 
every  seventy-two  hours. 

How  long  does  the  paroxysm  last  ?-^  From  five  to  nine  hours,  and 
commences  geoerally  between  2  and  5  p.  M. 

Are  there  any  circumstances  peeuliar  to  this  type? — No;  except 
the  cold  stage,  lasting  from  two  to  three  hours. 

When  does  this  variety  usually  oceur? — In  the  autumn. 

Who  are  more  liable  to  it? -—The  old  and  melancholic. 

Is  it  difficult  of  cure ?  —  Yes;  the  most  difficult  of  all  the  types, 
but  s  not  often  fatal. 

What  are  the  varieties  of  this  type? — Double  quartans,  triple 
quartans,  and  the  duplicated  quartan. 

Do  these  differ  in  their  general  characters  from  the  same  varieties 
of  tertian  ?  —  No. 
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What  are  the  eold^  burning,  and  sweating  agnes? — Deviations 
from  the  autumnal  tertian,  and  are  attended  with  danger. 

What  are  oomplioated  agues  1  -»  Where  one  l^pe  is  eonyerted  into 
another. 

What  are  the  modifications  of  intermittent  fever  f—1^  The  infiam- 
matorf;  2,  the  congestive;  8,  the  maHgnant. 

What  are  the  characteristics  of  inflammatoiy  intermittent? — By 
the  intermissiofns  not  being  free  from  febrile  symptoms,  the  rigors 
being  strong  and  attended  with  vcmuting,  and  the  paro^tysms  pro- 

Which  types  of  the  disease  are  more  likely  to  assume  this  character  7 
— The  quotidians  and  tertians. 

What  are  the  peculiarities  of  the  congestive  varieties?-— The  cold 
stage  is  protracted;  the  verUgo  and  pain  in  the  head  great;  the  pulse 
is  small  and  weak ;  the  hot  stage  is  badly  developed,  and  the  system 
oppressed  during  its  whole  eouise;  the  sweating  stage  is  badly  de- 
vek^ed;  the  countenance  during  the  intermission,  is  pale  and  con- 
tracted ;  the  surfftoe  of  the  bod^  is  colder  than  usual ;  while  the  feel- 
ing of  ihe  interior  of  the  body  is  that  of  intense  burning. 

I>oe8  this  form  of  ague  frequently  occur? — No. 

Who  are  most  liaUe  to  it  ?-~Persons  of  debiHtated  habit  of  body, 
among  whom  it  is  very  fatal. 

Where  are  malignant  inteimittents  most  frequently  found  ? — ^In  hot 
climates. 

What  persons  aro  most  liable  to  them?  —  Those  of  broken  down 
constitutions. 

How  are  they  oharaoterised?-— After  the  second,  third,  or  fourth 
paroxysm,  the  cold  stage  is  either  shorter  and  intense,  or  else  much 
prolonged. 

During  the  hot  stage,  is  there  anything  peculiar? — Yes;  instead 
of  the  usual  phenomena,  urgent  symptoms  of  a  very  deleterious  cha- 
racter appear^  as  fbstid  perspiration,  colliquative  hemorrhage,  and 
petechisB. 

After  which  paroxysm  does  death  generally  supervene  ? — ^The  third. 

What  aro  some  of  the  complications  of  intermittent  fever  ?  -*-  Gas- 
trio,  eerobral,  pulmonary^  cardiac,  splenic,  icteric,  &c. 

Which  is  the  most  ftequent?— Qastrio. 

When  do  these  sympfamis  8tipervene?--*After  a  short  shivering  fit, 
at  the  commencement  of  the  hot  sti^. 

When  the  liver  partakes  in  the  morbid  action,  what  is  the  character 
of  the  discharges? — ^Those  of  broken-down  flesh,  or  dark  blood  partly 
coagulated. 

What  is  the  general  condition  of  the  patient? — ^The  prostration  is 
extreme  and  dangerous. 

What  aro  the  peculiarities  of  the  eerobral  complication  ? — Land- 
uaiing  pain  is  felt  in  the  frontal  region,  with  impaired  vision,  and 
groat  sensibility  to  light,  and,  in  short,  those  of  meningitis. 
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tion  of  blood  locally,  by  leeches  or  caps,  or  general  bloodletting  may 
be  resorted  to,  together  with  blisters  and  other  counter-irritantB. 

When  the  hot  stage  has  subsided^  what  is  necessary  to  be  done  ?-^ 
Fayour  the  sweating  stage  by  the  nsnal  diaphoretics,  tub.,  neutral 
mixture,  warm  teas,  &c. 

If,  howeyei^^is  stage  should  weaken  the  patient,  what  should  yo« 
do?  — Dry  sponge  the  body^  and  replace  the  wet  by  dry  clothes,  and 
administer  a  genUe  cordial. 

What  is  necessary  to  be  done  in  the  decidedly  inflammaftoiy  type  ? 
Venesection,  purging,  and  the  general  plan  of  treatment  proper  in 
continued  fever,  regarding  the  type  of  the  disease^  and  the  intensity 
of  any  local  affection. 

Should  there  exist  any  gastric  symptoms  how  would  yoa  treat  them  ? 
— By  leeches,  mild  aperients,  sinapisms^  effervescing  miztmre,  and 
opium  combined  with  aromatics. 

If  the  ague  is  complicated  with  dysenteric  symptoms,  what  must 
bo  done?  —  If  tho  stools  are  bloody  or  slimy,  with  tovmina,  opiates 
and  mild  aperients  will  be  proper,  and  it  may  be  neoessaiy  io  take 
blood  from  the  arm^  or  locally;  or  warm  fomentations  may  be  used, 
over  the  abdomen. 

In  the  congestive  malignant  or  pernicious  variety,  can  we  ever 
wait  to  prepare  the  system? — No;  but  must  immediately  resort  to 
tonics  and  stimulants. 

What  should  be  given  in  the  cold  stage?— *Bark^  hot  negus  and 
laudanum,  and  hot  drinks  to  bring  on  reaction. 

What  is  proper  in  the  hot  stage  ? — Diaphoretics  and  antispasmodics^ 
the  warm  bath,  &c. 

What  should  be  done  in  the  sweating  stage  ? — It  should  be  pro- 
moted by  opium  in  combination  with  other  £^faaretioB. 

If  there  is  much  debility,  what  should  be  done  ? — Give  stimulants, 
as  camphor  and  ammonia,  brandy  toddy,  quinia,  &e. 

What  should  be  done  during  the  intermission  ef  the  paroxysms  ? — • 
The  most  strenuous  means  to  provent  the  reonrronoe  of  the  paroxysm 
should  be  used. 

What  aro  the  indications  during  an  intermission  in  any  of  the 
types  ?  —  To  cleanse  the  system,  and  correct  any  coexisting  oiganie 
disease,  and  prevent  a  return. 

What  are  some  of  the  remedies  ? —^  Emetics,  as  tart  ant  et  potas., 
Fowler's  mineral  solution,  zind  sulph.,  absinthiioan,  acetate  and  citrate 
of  ammonia,  salioene,  &c. 

Which,  however,  are  the  more  decided  remedies  ?—  (Mndwna  ttnd 
its  preparations. 

What  is  the  best  preparation  ? — The  sulphate  of  quinia. 

Is  there  any  determined  mode  of  giving  the  sulphate  ?  -—No;  pnio- 
titioners  generally  suit  their  own  predueotions.  Laige  doses,  is^ 
qucntly  repeated  in  the  interval  of  the  paroxysms,  has  many  adrocates. 
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In  malignant  intermittents  must  the  quiniabe  largely  administered  7 
Yesj  and  in  frequent  doses. 

Ib  there  any  unpleasant  consequence  from  the  administration  of 
qiDiiia  in  too  large  doses  7 — Yes ;  there  are  sometimes  violent  cerebral 
symptomSi  which^  however,  may  soon  be  overcome  by  withholding  the 
medicine,  and  using  the  ordinary  means  for  cephalic  disturbance. 

What  are  some  of  the  sequelse  of  this  fever  r  —  (Edema  of  the  feet 
and  legs,  enlargement  of  the  liver  and  spleen^  jaundice,  dropsy,  general 
oachana,  and  dysentery. 

What  are  some  of  the  remedies  best  adapted  to  this  state  of  things  ? 
.» Loeal  depletion,  mercurialization  3  and  mineral  acids  and  tonics  in 
general  cachexia. 

What  would  you  do  in  enlargement  of  the  spleen  ?  —  Administer 
quinia  and  iron,  and  sometimes  some  of  the  preparations  of  iodine, 
muriate  of  ammonia,  and  counter-irritants. 

In  dropsy,  what  is  necessaiy  ?  —  Cure  the  original  seat  of  the  disease 
mnd  cause  of  the  dropsy,  if  possible. 

In  eases  of  relapse,  what  is  sometimes  necessary  to  be  done  ?  —  To 
produce  gentle  piyahsm  and  guard  the  patient  from  all  exciting  causes. 

KEMITTSNT    FEVER. 

What  do  you  mean  by  a  remittent  fever  ? — It  is  that  form  of  fever 
in  which  there  are  regular  exacerbations  and  remissions  of  the 


paroxysm  in  the  twenty-four  hours. 

What  pboe  does  this  fever  occupy? — A  middle  ground  between 
the  intermittent  and  continued. 

Do  the  OTmptoms  of  the  forming  stage  of  remittent  fever  differ  in 
any  marked  degree  from  those  in  intermittent  fever  ?  —  No. 

Are  there  any  peculiar  svmptoms  ? — There  is  great  sensation  of 
weight,  hinguor,  aching  in  the  head,  back,  and  extremities ;  the  bowels 
are  inactive,  or  the  discharges  are  mixed  with  bile ;  with  an  unpleasant 
metallie  taste  in  the  mouth ;  skin  sallow,  Ac. 

When  the  disease  is  fully  established,  what  do  you  find  ?  —  Aggra- 
vi^on  of  all  the  preceding  symptoms,  tenderness  of  the  epigastrium 
and  right  hypochondrium,  the  surface  of  the  body  dry  and  above  the 
natural  standard  of  heat;  a  flushed  and  excited  system ;  the  eye  i? 
slightly  tinged  and  restless,  the  pulse  is  frequent,  small,  and  irregular, 
and  then  fi^dl  and  forcible;  the  mouth  and  &uces  are  dry  and  clammy ; 
the  tongue  furred,  white,  and  sometimes  brown;  the  respiration  is 
hurried  and  oppressed,  and  there  is  nausea,  and  sometimes  vomiting 
of  bilious  matter;  the  excretions  from  the  bowels  are  black  or  green, 
while  the  urine  is  scanty  and  tinged  with  bile. 

How  long  do  these  symptoms  continue  ?  — From  five  to  ten  hours, 
when  a  gentle  perspiration  breaks  out,  with  a  decline  of  all  of  them. 

Do  these  symptoms  generally  entirely  subside  ?  —  No ;  the  skin  is 
still  proternaturally  warm,  and  the  pulse  irritated. 
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How  long  does  the  remission  generally  last  ?  —  From  twotofimr 
hours,  when  another  paroxysm  arises  of  eqnal  or  greater  intensity^  and 
thus  eontinnes  till  either  convalescence  or  death  ensues. 

Does  this  fever  ever  put  on  a  very  serious  aspect  ?  —  Yes ;  there  is 
a  great  diversity  in  its  general  characteristics^  happening  in  vaiious 
situations,  and  under  various  circumstances. 

What  form  does  it  generally  assume  in  the  intertropical  climates, 
and  places  where  it  is  endemical  ?  —  A  most  fatal  and  violent  one. 

What  form  does  the  mild  remittent  generally  assume? — The 
douhle  tertian  or  quotidian,  but  the  exacerbations  are  more  severe  on 
alternate  days. 

Should  a  mild  remittent  continue  longer  than  the  ninth  or  twelfth 
day,  and  the  remissions  become  obscure,  and  the  patient  being  no 
better,  what  would  you  prognosticate  f — That  its  nuld  character  was 
about  changing  to  that  of  a  more  dangerous  one. 

What  are  the  marks  of  increased  aggravation?  —  The  tongue  is 
more  loaded  and  brown,  and  dry  along  the  middle ;  delirium  is  more 
conspicuous;  the  skin  is  deeply  tinged  with  yellow,  and  there  is 
great  heat  during  exacerbation;  debility  greater;  bowels  filled  with 
gas,  and  tender;  retention  of  urine;  morbid  vigilance,  &o. 

When  remittents  attack  a  patient  suddenly  and  vehemently,  what 
are  we  to  prognosticate  f  —  A  highly  dangerous  form  of  the  disease. 

When  the  second  paroxysm  shows  itself,  what  is  its  general  na- 
ture ?  —  More  violent  than  the  first,  either  tending  to  high  inflamma- 
tion or  decided  depression. 

After  these  bad  symptoms,  may  a  patient  still  recover?-* Yes. 

What  are  some  of  the  fatal  signs  ?  —  Scarcely  any  remission,  with 
bloody  exudation  from  the  gums  and  fauces,  hemorrhage  from  nose 
and  bowels,  great  jactitation,  subsultus,  picking  of  bed  clothes,  and 
a])  the  more  malignant  signs. 

When  does  death  generally  supervene  ?  —  From  the  fourth  to  the 
eighth  day. 

What  are  the  characteristics  of  the  malignant  variety  ?  —  It  gene- 
rally commences  with  feelings  of  feebleness  and  languor,  general  col- 
lapse of  the  vital  powers,  and  great  depression  of  the  circulation,  fol- 
lowed by  reaction,  with  great  pain  over  the  eyebrows,  feeling  as  if  the 
skull  was  girt  with  a  cord ;  the  skin  is  dry  and  hot,  and  harsh,  the 
countenance  is  flushed  and  purple,  with  appearance  of  collapse,  and 
great  pain;  the  tongue  is  clammy,  and  coated  with  yeUowish  fur, 
someUmes  rough,  dry,  and  brown. 

How  loDg  does  this  state  generally  continue? — Twelve  hours. 

How  long  does  the  remission  last  ?  —  Generally  from  five  to  six 
hours. 

What  are  now  the  symptoms  ?  —  Great  increase  of  bad  signs,  the 
temperature  is  unequal,  some  parts  being  warm,  others  being  cold  and 
clammy ;  the  eyes  are  glassy  and  sunken ;  blisters  will  not  draw ; 
breathing  hurried;  teeth  covered  with  sordes;  nausea  is  present,  &c. 
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What  is  the  next  step  in  the  disease f  —  Another  remission;  and 
then  exacerbation,  with  increase  of  all  the  previous  bad  symptoms } 
and  also  new  symptoms  still  more  malignant  occurring,  as  great  sub- 
soltuSj  vibioes,  petechiso,  bloody  discharges  from  all  £e  mucous  sa^ 
fiices,  intermitting  pulse,  &c. 

What  are  some  of  the  complications  of  this  disease? -^Disorders 
of  the  Uver,  alimentary  canal,  and  brain,  &c. 

How  may  this  fever  terminate  ?•— By  perfect  recovery,  or  oon> 
version  into  intermittent  fever,  or  death  by  syncope,  convulsion  or 
exhaustion. 

WhcQ  does  convalescence  usually  commence? —  From  the  fifth  to 
the  eleventh  day. 

What  are  some  of  the  critical  discharges,  &c.?  —  Perspiration,  bili* 
ous  discharges,  and  by  vesicular  and  pustular  eruptions. 

When  does  the  disease  gradually  abate? — From  the  seventh,  four- 
teenth, and  twenty-first  days. 

When  remittent  fever  chaises  to  intermittent,  after  which 
paroxysm  does  it  usually  happen  f —  The  third  or  seventh. 

Pathological  Oharacterz. 

What  are  the  general  pathological  characters  of  remittent  fever? — 
They  are  various;  but  the  stomach,  liver  and  brain  seem  to  be  the 
most  affected,  the  more  particular  marks  of  it  are  gastro-enterit^,  with 
flight  dothinenterite ;  a  flabby  state  of  the  liver^  and  of  a  bronze 
colour,  the  spleen  enlarged  and  softened,  &c. 

What  are  the  causes  of  this  fever? — The  some  in  general  as  those 
of  intermittent. 

Who  are  those  most  liable  to  it  ?  —  The  same  class  as  those  of  in- 
termittents. 

TreatfneiU, ' 

What  are  the  indications  to  be  fulfilled  in  the  treatment  of  this 
fever? — To  moderate  febrile  action,  to  remove  acrid  and  irritating 
matters  from  the  prim^  viss,  and  to  obviate  gastro-intestinal  irritation^ 
and  restorf  heahhy  function. 

How  would  yon  answer  the  first  of  these  indications  ?  —  B^  blood- 
letting, and  by  gentle  emetics  and  diaphoretics. 

Would  you,  in  every  case  of  remittent  fever,  resort  to  the  lancet  ? 
—  No;  not  in  the  very  mild  varieties^  or  in  those  of  decided  prostra- 
tion. 

How  would  you  answer  the  second  indication?  —  By  gentle  but 
efficient  cathartics,  viz.,  hyd.  chl.  mit,  and  col.  comp.  ext  in  oombi* 
nation,  and  their  action  kept  up  by  ol.  ricini,  magnesia,  &c. 

How  would  you  fulfil  the  third  indication?  —  By  topical  depletion, 
sinapisms,  vesicatories,  demulcents,  &c. 

riuw  would  you  restore  healthy  function?  —  By  alterative  doses 
34* 
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of  mercury,  mild  enemas,  and  patbartioSy  oold  diJQluii  mild  diapkore- 
tics,  &c. 

If  it  is  necessary,  how  would,  yon  bring  the  system  speedily  under 
the  action  of  meroury  ? — By  laige  and  frequent  doses,  oombinied  with 
an  opiate,  and  the  use  of  ungt.  hyd. 

Which  are  the  best  articles  to  be  used  in  great  gaatrio  irritability  f 
—  Mucilages,  as  gum  aoao.,  and  iced  aoidulated  dnaks^  and  some- 
times by  letting  the  stomach  rest;  lime  water  and  milk  is  yeanjF  bene- 
ficial. 

How  would  you  induce  diaphoresis? — By  using  the  liq.  am*  aoet, 
mist,  neut,  aided  by  tepid  and  oool  sponging. 

Should  the  disease  seem  to  localise  itself,  what  most  be  done?— - 
Direct  our  attention  and  remedies  to  the  oi^gan  particularly  affected. 

What  must  be  done  should  the  fever  run  to  malignaney  7-*-Genend 
and  local  stimulation  must  be  used;  and  sometimes  the  bark  and  Its 
preparations  must  be  resorted  to. 

Should  the  diet  of  the  patient  be  regulated  7  —  Yes ;  great  oare 
must  be  paid  to  it ;  the  mild  and  nutritive  varieties  are  the  best. 

During  convalescence  what  is  necessary?  —  Administer  mild  to- 
nics ;  the  cold  infusion  of  cinchona,  made  with  lime  water,  by  the 
displacement  process,  and  infusions  of  gentian,  Colombo;  regdate  the 
bowels,  and  keep  the  diet  simple,  mild,  and  nutritious. 

PERNICIOUS,  OB  OONGESTIVE  TEVSB. 

Is  this,  properly  speaking,  %  peculiar  fever ^  or  a  ttage  or  complica- 
tion of  some  of  the  forms  of  intermittent  and  remittent  fevers?-^ 
Kather  a  stage  or  complication,  but  of  so  critical  a  character  that 
it  deserves  more  minute  attention. 

How  are  the  symptoms  of  this  variety  denoted  ?  —  In  some  cases 
we  have  the  organic  functions  more  particularly  affected,  as  those  of 
respiration,  circulation,  digestion,  calorification,  and  secretion.  In 
others,  those  of  the  animal,  as  the  brain,  spinal  marrowj  &o»  In 
almost  eveiy  case,  these  are  all  more  or  less  affected. 

How  does  an  attack  generally  commence  7 — ^In  some  cases  it  comes 
on  at  once ;  in  others  it  follows  in  the  course  of  an  ordinary  intermit- 
tent or  remittent;  sometimes  with  chilliness  and  aggravation  of  all  the 
ordinaiy  signs  of  these  fevers,  with  great  prostration;  and,  again^som^ 
times  without  any  warning. 

What  are  the  symptoms  as  evinced  by  the  organic  functions?  — 
The  general  appearance  of  the  patient  is  peculiar,  as  evinced  by  the 
livid  paleness  of  the  face,  hands  and  feet;  shrunken  features,  and 
anxious  expression  of  the  countenance ;  the  eyes  are  sunken,  though 
bright;  the  extremities,  and  sometimes  the  trunk,  oold,  though  not 
apparent  to  the  patient;  skin  sometimes  clammy;  and  sometimes  the 
trunk  is  hot  while  the  extremities  are  cold.  The  tongue  is  varied  in 
character — sometimes  dry,  pale  and  cold,  and  sometimes  almost  na« 
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ton!;  oppreflnon  at  the  epgastrram,  witb  intense  thirst,  and  when 
drinks  are  taken,  thej  are  immediately  thrown  oS;  often  there  is  con- 
stant retching;  the  howels  are  sometimes  confined,  thongh  frequently 
the  rer^se,  and  frequently  blood  is  passed  at  eagh  evacuation ;  the 
respiration  is  labour^  and  sighing,  but  sometimes  the  reverse;  the 
pUfee  is  irregular,  corded,  and  often  feeble,  and  fluttering  and  frequent^ 
oflben  from  120  to  160  in  a  minute.  There  is  also  great  jactitation 
and  restlesaiess.  The  patient  is  often  uneonsoioas  of  his  danger,  and 
insists  upon  rising  when  almost  in  the  last  extremity.  This  condition 
may  ezisi  for  some  time,  from  one  to  three  days,  with  a  general  aggra- 
vation of  the  symptoms,  and  death  ensue;  or  the  symptoms  may  be- 
come more  mild,  and  reaction  take  place,  with  a  general  amelioration 
of  the  symptoms.  Tliis  may  be  only  a  remission,  and  on  the  ensuing 
day,  or  day  after,  we  may  have  a  return  of  all  of  the  previous  symp- 
toms, greatly  i^gravated,  unless  prompt  measures  have  been  used. 

What  are  the  symptoms  as  evinced  by  the  animal  functions  ? — We 
have  greater  or  less  stupor,  from  drowsiness  to  deep  coma ;  difficulty 
in  enunciation,  or  forgetfrdness.  The  respiration  is  frequently  ster- 
torous ;  the  pulse  is  full ;  sometimes  the  jaws  are  clinched,  and,  when 
fbnsed  open,  deglutition  is  frequently  difficult,  or  impossible ;  some- 
times there  is  tetanic  spasm.  These  symptoms  may  be  more  or  less 
s^irgravated.  If  the  comatose  paroxysm  does  not  terminate  fatally,  we 
have  more  or  less  reaction ;  but  if  another  paroxysm  should  occur,  it 
generally  terminates  fiitolly. 

Is  not  the  diagnosis  of  this  form  of  fever  highly  important? — ^Yes; 
the  more  important  signs  of  any  of  the  forms  of  fever  mnning  into 
this,  are  an  unusual  paleness  or  Kvidness  of  the  face ;  a  feeling  more 
of  chilliness  than  decided  rigors ;  a  want  of  uniform  heat  after  reac- 
tion ;  a  disposition  to  frequent  vomiting  and  purging ;  oppression  at 
the  epigastrium ;  a  disposition  to  faintness,  and  restlessness ;  extraor- 
dinary frequency,  feebleness,  or  irregularity  of  pulse;  confusion  of 
the  intellect,  drowsiness,  &c. 

What  are  the  anatomical  characteristics  t  —  The  arachnoid  and  pia 
mater  are  injected,  and  the  substance  of  the  brain  is  increased  in  den- 
sity, and  injected,  efiusion  into  the  ventricles  also  is  seen.  The  spinal 
marrow  is  similarly  affected ;  the  mucous  membrane  of  the  stomach 
is  softened  or  thickened;  so  also  that  of  the  duodenum  and  jejunum. 
The  Ihrer  is  variously  affected,  either  red  and  soft,  or  enlarged,  yel- 
lowish, diy  and  britUe,  or  engorged  with  blood,  or  softened.  The 
spleen  is  enlarged  and  congested. 

treatment. 

What  must  be  done  if  the  patient  is  seen  in  the  first  paroxysm  7 — 
Bring  about  reaction  as  speedily  as  possible  by  artificial  stimulents, 
heat  externally  applied,  and  hot  frictions ;  rubefaciante  to  the  spine 
and  extremities,  or  by  flying  blisters.   Internally,  opiates  are  indicated 
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as^a  stimulant  and  to  arrest  alvine  discHargeSy  eiiher  alone  or  in  com- 
bination with  aoetate  of  lead.  The  oil  of  turpentine  and  capsicum 
should  be  freely  used;  and  ammonia,  or  the  a]coh6Iio  stimulants. 
Sulphate  of  quinine  should  be  given  in  the  paroxysm,  with  calomel  in 
combination,  and  opium,  if  the  brain  is  not  seriously  implicated. 
These  latter  remedies  should  be  gir^i  fhM)uently  and  continuously, 
according  to  circumstances.  In  some  cases,  eflusion  with  cold  water 
has  been  extolled  by  some  physicians.  When  reaction  has  taken 
place,  we  must  treat  it  as  in  ordm^  eases  of  biHous  fever,  watching 
carefully  that  there  is  no  tendency  to  sink  asain.  If  there  has  been 
symptoms  of  coma,  or  affection  of  the  brain,  blood  may  be  taken 
locally,  cold  applied  to  the  head,  and  sinapisms  to  the  extremities. 

Wnat  is  necessary  when  we  have  a  remission,  or  intermission  T — 
didminister  large  and  continued  doses  of  sulphate  of  quinine  under  all 
tireumstances. 

YELLOW    FBYEB. 

Why  has  this  disease  been  termed  yellow  fever? — Prom  the  pecu- 
liar tinge  of  the  sur&ce  of  the  body  during  its  continuance. 

What  are  the  characteristics  of  this  fever  in  regard  to  violence?  — 
It  is  very  variable;  sometimes  being  very  severe,  at  others,  again,  2)8- 
suming  a  mild  form. 

Where  does  this  fever  prevail  ?  —  At  certain  seasons  of  the  year  in 
the  West  Indies,  Spanish  America,  East  Indies,  coast  of  the  Medi- 
terranean ;  and  in  the  United  States,  at  different  ports  where  it  has 
been  brought. 

What  are  the  symptoms  of  yellow  fever? — Hie  attack  is  not 
always  preceded  by  well-marked  symptoms,  though  the  disease  gene- 
rally commences  with  a  sense  of  giddiness  and  pain  in  the  back,  bins, 
and  extremities,  and  all  the  natural  powers  are  depressed,  and  spirits 
broken. 

How  has  this  fever  been  divided  ? — Into  three  varieties :  the  &tal, 
severe,  and  mild. 

What  are  the  peculiarities  of  the  fatal  cases?  —  Intense  headache, 
accompanied  with  chills,  shivering,  pain  in  the  limbs  and  back ;  pd- 
diness  in  the  head ;  the  heat  is  not  veiy  intense,  succeeded  by  chiJlsy 
and  followed  by  gentle  petspiration ;  the  countenance  is  red,  anima- 
ted, and  sometimes  swollen;  the  eyes  are  red,  glistening,  suffused, 
and  smaiting;  the  appetite  is  gone,  and  the  thirst  is  intense;  pain 
over  the  epigastrium  usually  supervenes  in  fifteen  or  twenty  hours 
from  the  onset  of  the  disease,  but  it  is  inconsiderable ;  nausea  or 
vomiting  is  present,  and  the  evacuations  from  the  bowels  are  not  fre- 
quent; the  abdomen  is  soft,  and  not  painful,  except  at  the  epigas- 
trium ;  there  is  much  restlessness,  and  often  great  jactitation ;  deli- 
rium generally  supervenes  upon  the  last  day  of  life;  there  is  not  much 
stupor  or  prostradon  previous  to  this,  excepting  in  a  few  instances ; 
il»«  pulse  is  moderately  accelerated,  regular,  and  generally  bearing 
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a  relation  to  the  heat  of  the  sar&ce;  ihe  skio  of  the  chest  is  injeoted, 
but  it  gmdnally  dizninisheB  towards  the  middle  of  the  disease. 

What  succeeds  to  the  injectioa  of  the  integament  of  the  chest  ?  — 
A  slight  yellow  tint  of  the  part,  and  also  of  the  eyes* 

What  js  the  condition  of  the  matter  vomited,  and  the  eyaeaations  ? 
— ^From  being  yellow  it  becomes  black  and  brown ;  the  evacuations 
are  blackish  in  colour. 

What  is  the  eeneral  condition  of  the  patient  at  this  timef  —  Un- 
easy feelings  and  great  anxiety  exist,  the  strength  is  diminished,  the 
temperature  of  ihe  body  &lls,  so  that  the  limbs  are  sometimes  abso- 
lutely cold,  the  urine  is  sometimes  suppressed. 

Are  there  ever,  in  fatal  cases,  symptoms  of  great  mildness  ? — ^Yes ; 
sometimes  the  patient  dies^  as  it  were^  on  foot^  and  without  taking  to 
his  bed. 

In  the  second  variety,  or  the  severe  cases,  how  do  ihe  symptoms 
va^  from  the  lafit  variety  ?  —  Only  in  degree. 

What  is  the  condition  of  the  stools  and  matter  vomited,  &o.,  in 
these  cases  ?  —  Black,  and  the  matter  vcHuited  is  brown  or  black,  es- 
pecially in  children ;  there  is,  also,  not  as  much  jactitation  as  before. 

On  what  day  do  the  symptoms  abate  ?  —  On  the  fifth. 

In  the  last,  or  mild  variety,  how  does  the  case  commence? — With 
all  the  preceding  symptoms  vastly  modified. 

Is  the  diagnosis  of  yellow  fever  difficult? -—No ;  not  if  it  is  epi- 
demic; and  also  when  there  is  present  great  irritability  of  the  stomach, 
black  vomit,  and  yellowoess  of  the  skin. 

Is  there  much  difficulty  of  diagnosis  in  mild  cases  ? — ^Yes ;  it  some- 
times resembles  nothing  more  than  mere  continued  fever. 

What  is  the  ordinaiy  duration  of  this  fever  ?  —  From  five  to  fieven 
days. 

Should  the  patient  pass  the  sixth  day  without  the  black  vomit,  what 
would  be  the  prognosis  ?  —  Favourable. 

Are  relapses  uncommon  J  —  No. 

Is  the  black  vomit  an  equally  unfavourable  sign  in  adults  and  chil- 
dren?— No;  in  children  it  may  happen,  and  they  not  unfrequently 
recover. 

What  are  the  causes  of  this  fever? — A  union  of  local  emanations, 
favoured  by  an  inquinated  atmosphere  5  or,  in  other  words,  it  is  an 
endcmico-epidemic. 

M^hat  is  the  precise  nature  of  these  emanations  ?  —  We  do  not  know. 

Is  this  disease  contagious?  —  Great  difference  of  opinion  prevails 
on  this  point,  but  the  majority  of  writers  think  that  it  U  not. 

What  are  the  pathological  conditions  of  this  disease  ?  —  The  most 
striking  are  iforbid  alterations  of  the  liver,  it  being  pulpy,  soft,  yel- 
low, and  its  structure  sometimes  being  completely  destroyed,  and  look- 
ing like  rotten  cork. 

Is  the  spleen  affected? — Tes;  it  has  been  found  altered  similarly 
to  the  liver. 
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What  is  tihe  state  of  the  stomaoh  and  bowels?  —  The  stomaeh  and 
bowels  contain  more  or  less  of  the  dark  matter  Twnited  dfuing  life, 
and  the  mooons  membrane  has  been  found  vascular  and  of  a  dark^red 
colour,  and,  in  some  cases,  gangrenous. 

What  is  the  sunposed  source  of  the  black  Tomit  in  this  diBsaee?-^ 
To  blood  effused  from  the  abraded  surface  of  the  stomach,  coagdated 
and  floating  in  the  gastric  juice  and  fluids  of  the  stomaoh,  and  also 
pardally  from  animalenlm. 

Upon  what  has  the  yellow  hue  of  the  skin  been  supposed  to  de- 
pend?— Upon  the  bilious  matter  being  deposited  under  ^e  cuticle, 
or  upon  an  altered  condition  of  the  blood. 

What  are  the  indications  for  treatment  in  this  disease  ?--*- To  sub- 
due inflammation  and  irritation  of  the  system,  and  prevent  local 
congestion  and  inflammation,  and  to  sustain  the  system  and  prevent 
collapse ;  and,  when  inflammation  is  subdued,  to  sustain  the  powers 
of  the  system. 

How  would  you  answer  the  first  indication  7 —By  bleeding,  local 
and  general,  purging,  and  by  slight  mercurialiaation. 

How  would  you  favour  the  second  indication  7  —  By  cordials  and 
stimulants,  following  ptyalism. 

How  should  bloc^etting  be  used?— In  states  of  high  inflamma- 
tory excitement  it  should  be  used  quickly  and  copiously  in  the  onset 

What  purgative  would  vou  chiefly  rely  on  ?~»  Calomel,  both  on  ac- 
count of  its  purgative  and  constitutional  effect. 

In  cases  of  a  strong  febrile  action,  would  you  sponge  the  body,  and 
use  other  cooling  means?  —  Yes. 

Should  the  stomach  be  much  irritated,  how  would  you  overcome  it? 
— By  means  of  the  usual  demulcents,  refirigeiants,  and  counter4rrilaots, 
and  purging  if  necessary  by  enemata. 

Has  there  been  any  other  kinds  of  treatment  suggested?-*- Yes; 
the  milder,  or  Broussais'  treatment;  and  the  decidedly  tonic  treat- 
ment. 

What  is  the  former  variety  ?  —  The  soothing  and  less  active^  £rom 
the  very  commencement  of  the  disease. 

What  is  the  second? — By  means  of  large  doses  of  quinia  in  the 
incipient  stage,  ftrom  twenty  to  thirty  grains. 

Has  there  been  any  other  treatment?  — Yes;  the  saline  treatment 
of  Dr.  Stevens. 

HECTIC  fbvj:e 

What  is  a  hectic  fever  ?— A  fever  of  indefinite  duration,  with  from 
one  to  two  exacerbations  in  a  day,  accompanied  with  attenuation  of 
body,  and  depending  either  upon  suppuration  or  important  organic 
derangements  of  structure. 

How  is  the  pulse  ?  —  Frequent  and  varying  (between  90  and  120), 
irritable,  small,  jarring,  and  yet  compressiole. 

How  do  the  exacerbations  occur  ?  —  Irregularly,  preceded  by  ehills, 
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bettk  of  dan,  flnslied  features^  and  burning  in  the  palms  of  the  hands 
and  soles  of  the  feet;  and  not  always. followed  with  perspiration. 

When  does  it  most  regularly  ooour? — In  the  morning,  and  fore 
part  of  the  night. 

How  k  the  digestion  ?  —Not  unfreqnentJyy  though  not  invariably^ 
distorbed. 

Is  thsre  much  debility  ?— Tes ;  in  proportion  to  the  fever. 

As  the  disease  advances,  do  these  symptoms  increase  ?-^  Yes. 

In  advnnced  hectic  is  the  appetite  affected  ? — No ;  but  at  the  very 
close  of  the  disease  it  is  much  affected. 

Is  the  thirst  urgent? — No. 

Are  the  exoretions  natural  ? — Yes,  generally 

What  is  the  condition  of  the  integuments?  — Pale,  bloodless,  and 
blanched,  with  crooked  nails;  and  during  the  exacerbations  there  is 
a  bright  red,  circumscribed  spot  upon  the  cheek. 

Is  there  ever  oedema  of  the  lower  extremities?  —  Yes. 

What  is  the  duration  of  this  disease?— It  is  various,  depending 
upon  the  fundamental  cause. 

Ib  the  diagnosis  of  hectic  of  mudi  importance  7— Yes;  as  it  modi- 
fies treatment 

With  what  is  it  likely  to  be  confounded  ? — With  certain  forms  of 
irritative  fever,  dependent  upon  chronic  internal  inflammations. 

In  such  cases,  however,  what  are  the  differences  ? — The  exacerba- 
tions are  more  irregular,  and  ihey  depend^  or  are  connected  with,  tho 
oxcttoment  of  digestion. 

Are  there  any  other  sources  of  error  ?— Yes;  sweating  early  in  the 
moioiiig,  depending  generally  upon  debility. 

What  are  some  of  the  causes  of  hectic? — Internal  suppuration, 
and  also  serious  organic  diseases. 

What  is  the  treatment  of  hectic  f  — *  Relieve,  if  posdble,  the  cause, 
whatever  it  may  be;  where  there  is  chrcmio  inflammation  simply,  and 
that  too  curable  by  antiphlogistics,  we  resort  to  them;  otherwise  tonic 
systems  of  medication  and  alteratives  are  to  be  used,  and  the  symp- 
toms relieved  as  they  occur. 

What  tonics  and  stimulants  have  been  used? — Wine,  mineral 
acids,  bark,  &o. 

Should  the  atmoepherb  and  diet  for  the  patient  be  regukted  f — 
Yes. 

CONTINUED    FEVER. 

What  is  a  continued  fever? — One  in  which  the  remissions  are  not 
well  marked.    Or,  ''  the  changes  constituting  fever  proceeding  in  one 
secies,  £re(}uently  with  a  tendency  to  exacenmtion  and  sl^ht  remis- 
aouJ'—j^Oup.Dicn 
.  Sow  is  it  divided? — -Into  simple  continued,  typhous  and  typhoid. 

How  is  the  commeacement of  continued  fever ?  — Simikr  tore* 
mittent. 
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Do  Uie  gjmptonis  vaiyin  inteiiaityf-^Yai;  we  hare 
high  inflammation,  at  othere  great  proetratioB. 

Is  there  sometimes  but  little  tendency  for  the  disease  to  localise 
iteelf?  — Yes. 

How  does  uncomplicated  oontimied  ferer  nsuallj  tennunteF-^In 
speedy  convalescence. 

When  death  does  take  plaoCi  what  do  we  find  as  the  eaose  of  ItF-— 
Inflammation  and  congestion  <^  some  internal  organ. 

Arc  the  affections  of  the  several  organs  particularly  modified  by  this 
form  of  fever  f — No ;  and  coneeqoeDtljr  a  minute  investigation  cf  them 
in  this  place  is  unnecessaxy. 

What  are  some  of  the  causes  of  continued  fever  7  -*-  YieisBitudes 
of  temperature,  impure  air,  crude  food,  &c. 

What  are  the  pathological  characteristies  of  simple  continued  fever? 
—  Few  die  of  this  form  of  disease,  and  when  death  does  eeoor,  we 
generally  have  the  same  marks  as  in  remittent  fever. 

What  is  the  treatment  of  continued  fever? — In  simple  contiaued 
fever  the  treatment  is  the  same  as  in  remittent  fever. 

Does  this  fever  ever  run  into  the  typhous  state  ? — Yes;  and  we  will 
now  consider  this  type  of  Uie  affection. 

TYPHOUS. 

What  is  typhous  fever?  —  Fever,  with  a  considerable  and  rather 
frequent  pulse,  little  increase  of  ihe  animal  tempemture,  with  ertieme 
languor  and  debility^  and  without  much  disturbance  cf  the  mental 
functions.  [^Lib,  Pract,  Med,']  Or,  <'  by  catarriial  and  gastric  symp- 
toms early  m  the  disease ;  by  stupor,  delirium,  or  typhomania ;  by  a 
peculiar  cutaneous  eruption ;  by  more  or  less  evident  affeetioa  of  the 
liver ;  and  by  the  determinate  course  and  regular  sueoesnon  of  all  the 
febrile  changes,"*^  C^op/an^e  DuUumary], 

Mention  some  of  the  symptoms  of  typhous  fever.  — It  is  sometimes 
sudden  and  sometimes  gradual  in  its  accession,  attended  at  the  oom- 
mencement  with  slight  chills ;  morbid  heat  of  the  skin,  often  intense 
and  frequent;  the  pulse  is  increased  in  quickness,  with  sc^tnessand 
feebleness ;  the  respiration  is  accelerated,  often  with  the  signs  of  bioo- 
ohitia  and  pulmonaiy  congestion ;  pain  in  the  back,  head,  and  limbs ; 
dulness  of  the  mental  faculties;  drowsiness  or  stupcMr;  dissinessand 
deafness,  with  tinitus  aurium ;  morbid  sensibility  of  the  skin  and  mus- 
cles on  pressure;  extreme  prostration  of  the  muscular  power  with 
Kuhmltnt  tendinum  ;  full  and  stupid  expression  of  the  ooutttenamee, 
with  turgiditv,  suffosion  of  the  eyes;  bss  of  appetite  with  tfikst; 
tongue  slightly  altered,  or,  in  grave  cases,  it  is  diy  red-brown  aad  fis- 
«ur^ ;  sordes  on  the  teeth  and  gums ;  occasional  nausea  and  vomiling, 
with  frequentiy  a  sluggish  state  of  the  bowels ;  epigastric  and  abdo- 
minal pain,  or  tenderness ;  peculiar  eruption  on  the  skin,  coming  out 
"'een  the  fourth  and  seventh  days  of  the  diseasCy  and  declining  at 
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unoertaiB  periods ;  daring  the  seoond  and  l^ird  week  the  odour  from 
the  patient's  body  is  strong  and  offensiyely  ammoniaoal. 

IK>  tliese  symptoms  nut  differ  in  intensity  in  yarions  cases  ? — ^Yes ; 
bat  safficient  are  always  present  to  mark  the  disease. 

Wfafttia  the  peeulianty  of  the  eraption  in  typhoos? — It  is  general, 
extending  over  the  whole  body,  and  consists  of  a  measle-like  rash, 
afightfy  ekvated,  of  a  light  red  at  first,  bat  affcer  the  second  day,  or 
in  severe  cases,  from  the  first  of  a  daricer  tint,  the  papalso  are  rounded 
und  vary  in  size. 

Who  does  typhoos  more  freqnently  attack  ? — ^It  spares  no  age,  bat 
is  particularly  severe  amongst  the  aged  and  middle-aged,  es[H»cially 
when  they  are  exposed  to  the  osoal  causes  which  in^^ice  it,  Sb  oad, 
confined  air,  diet,  &c. 

Are  there  any  constant  pathological  changes  shown  by  post-mortem 
examinations  in  this  fever?  —  No;  the  brain  and  its  membranes  art 
frequently  affected ;  and  the  mucous  membrane  of  the  bronchi,  sto- 
mach, &c.,  while  die  blood  is  generally  of  a  dark  colour,  often  fluid 
and  grumous ;  the  eoagula^  when  formed;  soft,  and  non-fibrinous^  &c« 

Treatment, 

What  is  the  general  treatment  in  mild  typhous  ?  —  Yery  simple ;  a 
dose  of  oil,  mustard  pediluvia  at  night;  neutral  mixture  or  the  am- 
monia aoet. ;  if  the  fiice  becomes  flushed,  a  few  cups  to  the  nucha, 
and  behind  the  ears ;  if  constipation  should  occur  a  repetition  of  the 
oii,  and  at  the  close  of  the  fbver,  if  there  is  any  tendency  to  collapse, 
we  moat  resort  to  stimralants  and  nutritious  diet. 

What  is  necessary  in  the  more  severe  cases  ? — ^Apply  flying  blisters 
<rrer  varioos  parts  of  the  body,  leaving  them  on  only  for  two  or  three 
hours ;  watch  any  tendency  to  cerebral  symptoms,  after  proper  general 
and  local  depletion;  shave  the  head;  apply  cold  to  the  head,  or 
Dhster  the  scalp,  or  back  of  the  neck ;  administer  small  doses  of  tartar 
emetic ;  do  not  allow  year  patient  too  free  use  of  drinks;  gentle  mer- 
eorinlisation,  with  stinialants  and  tonics,  if  the  disease  runs  very  low; 
sponge  the  body  frequently,  and  watch  particularly  any  of  the  com 
plicadons  which  may  arise,  and  treat  them  as  in  ordinary  cases. 

How  is  this  disease  propagated  ? — ^By  contagiott  and  infection. 

Hew  long  does  this  disease  generally  last  ? — ^From  twenty  to  twenty- 
one  days. 

Has  there  any  other  plan  of  treatment  been  suggested  than  that 
jus*  motioned  r-^Ycs ;  the  deddedly  purgative. 

Whatatfanuknts  have  been  used  with  advantage? — Wine,  opium, 
csmnhor,  esrbonate  of  ammonia,  &o. 

How  woald  yoa  regulate  the  diet  7 — Allow  nutritious,  unirritating 
artieies. 

What  parophybotic  measures  are  useful? — Ventilation,  cleanliness^, 
good,  natritiaiis  diet,  proper  clothing  and  fumigation,  with  chlorine. 
36 
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TTPHOID    rSTEK. 

What  U  typhoid  fever?  —  A  fever  bearing  a  genera]  rcsemblanoe 
to  the  last  variety,  but  marked  particularly  by  lesion  of  tbe  glands  of 
the  ilium  (Peyer's  glands),  meteorism,  enlargement  of  the  spleen, 
rose-coloured  spots  on  the  thorax,  abdomen,  and  sudamina  (it  has  been 
called  also  dothinenterit^). 

What  are  the  diagnostic  marks  of  this  disease,  according  to  Lotus  f 
— Epistaxis;  rose-coloured  lenticular  spots  on  the  skin;  sudamina, 
when  large  and  numerous;  meteorism;  a  blackish  and  thickly-ooated 
tongue ;  drowsiness,  stupor,  extreme  debility,  when  not  proportionate 
to  the  other  symj>toms ;  eschars  upon  the  sacrum ;  ulceration  of  the 
surface  when  blisters  have  been  applied;  spasmodic  movements,  or 
permanent  contractions  of  the  muscles  of  different  parts  of  the  body 
(the  latter  is  peculiar  to  this  affection). 

What  are  the  marks  of  a  certain  diagnosis  in  the  affection,  according 
toAndralf — Youth,  cephalalgia,  diarrhoea,  stupor,  delirium,  som* 
nolency,  petechias  (rose  spots),  sudamina,  epistaxis,  intestinal  hemor- 
rhage, cough,  tendency  to  sloughs  or  eschars^  fuliginous  character  of 
the  mouth  and  meteorism. 

How  may  the  symptoms  of  typhoid  fever  be  classified  for  study  ?-— 
Into  those  of  the  cerebral  and  nervous  system;  those  of  the  skin; 
those  of  the  abdominal  viscera;  and  those  of  the  thoracic  organs. 

What  are  those  of  the  first  variety?  —  Loss  of  strength,  and  pros- 
tration occurring  early  in  the  disease,  singing  in  the  ears^  vertigo^  and 
frequently  epistaxis,  pains  in  the  head  and  limbs  not  so  ^reat  as  in 
remittent  or  intermittent  fever,  and  there  is  more  of  chilii&ess  than 
a  chill. 

Do  the  brain  symptoms  increase  ?  —  Yes;  the  patient  becomes  dull 
and  stupid;  and,  if  the  disease  is  violent,  he  may  become  comatose. 
Is  there  much  delirium  ?  —  It  is  not  invariable,  though  it  gpnera^y 
shows  itself  at  night,  and  in  violent  cases  it  is  very  gr^t;  and^  when 
complicated  with  acute  meningitis,  we  have  violent  raving. 

Is  there  ever  coma  ?  —  Yes ;  in  fiital  cases  coma  generally  precedes 
death. 

What  are  the  peculiar  appearances  as  regards  the  skin  ?— The  ex- 
anthema is  limited  to  the  anterior  portion  of  the  trunk,  especially  the 
abdomen  and  thorax;  it  is  papular,  and  the  spoia  rather  laiger;  clip- 
tlcal;  more  elevated;  few  in  number,  oflen  not  exceeding  six  or 
eight,  and  rarely  more  than  twenty;  they  appear  later  than  those  in 
tvphus,  but  last  about  the  same  time ;  the  sudamina  are  more  frequent 
than  those  of  typhous,  and  often  appear  in  two  crops,  one  set  eariy  in 
the  disease,  and  the  other  during  convalescence. 

What  are  the  abdominal  symptoms  of  typhoid  fever?  — Diarrhiwi 
is  a  frequent  sign;  flatulence  with  tympanitis;  pain  in  the  abdomeni 
sometimes  in  the  ej^igastrium,  and  in  the  right  iliac  foeaa;  ^d  thero 
«s  also  groat  anorexia. 
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What  are  the  ihoracic  Btgns  in  t^is  difleaae  ?  —  In  mild  oases  they 
are  moderate,  but  we  may  have  the  bronchial  mucous  membrane  con- 
gested, especially  the  smaller  tubes,  which  may  produce  bronchitiSi  or 
pneumonia  of  a  severe  character. 

What  is  the  condition  of  the  pulse  and  capillary  circulation  in  ty- 
phoid fever?— -The  pulse  is  not  so  frequent  as  in  typhous,  otherwise 
similar  to  it ',  the  capillary  circulation  is  languid,  and  the  skin  becomes 
of  a  dull  or  dusky  tmt,  and  the  &C6  is  often  of  a  deep  red  colour. 

What  is  the  state  of  the  eye  ?  —  Bright  and  glassy. 

Is  typhoid  fever  ever  infectious  ? — Rarely  so,  and  rarely  epidemic. 

Is  it  ever  sporadic  f  —  Yes. 

Does  typhoid  fever  have  a  natural  course  ?  —  Yes ;  and  averages 
fh>m  twenty  to  twenty-one  days. 

What  is  the  general  pkn  of  treatment  in  this  disease  ?  —  Negative 
and  defensive.  In  mild  cases  the  physician  should  interfere  as  little 
as  possible,  prescribing  laxatives,  dry  or  cut  cups  to  the  nucha,  rarely 
blisters. 

What  is  beneficial  towards  the  close  of  the  disease f  -  -Small  doses 
of  the  mercurials,  in  combination  with  ipecacuanha. 

Are  tonics  or  mild  stimulants  ever  necessary  ?  —  Yes. 

In  severe  cases  of  typhoid  fever,  what  is  necessary  ?  —  You  tteat 
the  case  sihiilar  to  typhous,  watch  it  careftdlv,  and  observe  any  com- 
plications that  may  arise,  and  treat  them  as  if  thev  were  alone^  bear- 
ing in  mbd  the  peculiar  debilitated  condition  of  the  patient. 

Has  an  examination  of  the  blood  led  to  any  definite  results  in  this 
disease  ?  —  No ;  though  it  is  thought  to  be  less  coagulable  than  in 
other  morbid  conditions. 

What  colour  do  the  patches  of  Peyer  assume  ?  —  At  about  a  week 
from  the  commencement  of  the  disease  we  find  them  of  a  dull  white, 
changing,  as  the  disease  advances^  to  a  deep  red  colour^  with  all  the 
variety  of  shades. 

Do  the  patches  affected  vaiy  in  number?  —  Yes;  sometimes  w€ 
have  but  one  affected,  at  other  times  twenty  or  more ;  and  the  isolated 
fellicles  are  also  involved. 

Where  does  this  eruption  commence? — At  the  termination  of  the 
ilium,  and  proceeds  upwards. 

When  these  glands  ulcerate,  do  they  ever  involve  more  than  the 
mneouB  ooat? — Yes;  they  sometimes  extend  to  the  muscular  and 
peritoneal. 

Do  these  patches  ever  cicatrise?— Yes. 

When  does  ulceration  usually  take  place  ?  — «  Sometimes  before  the 
twentieth  day,  and  sometimes  longer. 

Do  there  ever  exist  peculiar  alterations  in  the  mucous  coats  of  the 
pharynx  and  oBSophagns?  — Yes;  but.  of  a  different  character  from 
those  in  the  st<Nnach  and  intestines. 

Arc  the  mesenteric  glands  ever  affected? — Yes;  they  become  en- 
larged, and  sometimes  softened. 
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Has  ihe  spleen  and  liver  been  foand  affeetedf «— Yes;  bat  Um 
lesions  differ  materially  in  different  oases. 

What  is  the  general  estimate  of  the  ooenrrence  of  the  SEffectioa  of 
the  glands  of  Peyer  ?  —  In  abont  ninety-eight  in  the  hundred  cases. 

Menticm  cnisorilyy  the  ehief  distinctions  between  typhous  and 
typhoid  feyer? — In  investigating  the  symptoms  of  typhous  9u4 
typhoid  feven,  we  observe  the  latter  disease  not  confined  to  any  par* 
ticular  season ;  it  commonly  attacks  individuals  of  a  particular  age, 
and  exposed  to  some  unaccustomed  mode  of  life,  sometimes  occurs  at 
the  same  time  with  an  epidemic  of  autumnal  remittent,  or  of  typhous; 
when  the  initial  period  of  the  disease  has  passed,  typhoid  fevet  may 
be  easily  recognised ;  1st.  Typhoid  is  usually  a  sporadic  disease,  on 
the  contrary  typhous  is  rarely  so ;  2d.  Typhous  is  contagions,  typhoid 
is  not,  under  ordinary  circumstances;  8d.  The  initial  symptoms  of 
the  two  chiefly  differ  in  the  greater  stupor,  dulness,  and  prostantion 
of  typhous,  which  are  in  contrast  with  we  moderate  cephalalgia  and 
disturbance  of  the  senses  in  dothinenterit^.  In  the  more  severe  cases 
of  typhoid  we  may  be  led  into  error  if  we  view  the  case  only  onoe, 
but  not  if  we  mark  the  changes  from  day  to  day. 

When  the  disease  is  fully  formed,  on  what  do  the  distinottoQS  b^ 
tween  the  two  forms  of  fever  rest? — The  suffusion  of  the  eyes,  and 
dusky-red  aspect  of  the  countenance  in  typhous,  and  the  extreme 
stupor  of  mind,  even  where  positive  delirium  does  not  exist;  1.  In 
typhous  we  have  no  constant  abdominal  symptom,  and  at  isoL  merely 
dvdness  on  percussion,  and  feebleness  of  respiration  at  the  posterior 
part  of  the  lungs;  2.  The  difference  of  the  eruptions  in  the  tiro 
forms,  and  in  addition  to  these  we  have  in  typhoid,  prostration,  son* 
nolenoe,  slow  development  of  nervous  symptoms  not  so  marked  as  in 
typhous;  and  the  abdominal  symptoms,  rash,  &o.,  before  Noticed. 
[See  LouiBy  Andral,  Bartieiij  and  Geranf], 

ERUPTIVB  FEVERS. 

What  are  eruptive  fevers  ? — ^Diseases  of  the  skin,  aooompamed  by 
lesion  of  the  circulation. 

Are  there  any  definite  views  in  regard  to  the  pathological  relation 
existing  between  the  eruption  and  the  fever? — No;  some  eonstder 
the  exantheme  to  be  a  true  phlegmasia  of  the  skin ;  others,  a  peculiar 
affection  of  the  derm ;  some,  but  few,  however,  consider  them  to  be 
modifications  of  gastro-CDterite,  Ac. 

In  cases  of  eruptive  fever  what  are  the  most  fkvoarable  conditions? 
— The  least  amount  of  internal  inflammation,  and  also  of  eutaneona 
irritation. 

What  is  there  peculiar  in  the  principal  eruptive  fevers  f — Capa* 
btlity  of  propagation ;  the  appearance  of  the  eruption  on  the  very  day 
'^  was  predicted,  the  progress  of  the  pustules  to  maturation,  and  their 
^y  limited  nature. 
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Hoif  are  the  ehavaeiers  ci  eniptiye  fevers  modified  ?  —  By  the  na- 
tnre  of  the  epidemic  and  by  particular  constitutioDs. 

What  are  the  principal  points  to  be  borne  in  mind  in  the  treatment 
of  eruptive  fevers  ? — Whether  the  disease  is  complicated  by  internal 
oigianio  ehanges,  or  modified  by  oonstitational  circumstances,  also  the 
mmon  ^iihe  year  and  age  of  the  patient 

Where  ire  some  of  the  greater  dangers  in  eruptive  fevers  ?  — *  The 
■equebe. 

RUBXOLAy    OR    MEASLES. 

What  are  tiie  most  common  technical  names  for  this  affection  ?  -^ 
Rubei^  and  morbilli. 

Are  there  any  distinctions  between  these  two  names  ?  —  No ;  not 
with  HBy  but  among  the  Germans  they  apply  morbilli  to  measles  pro- 
per ;  wliile  rubeola  is  applied  to  entirely  a  different  affection. 

Has  the  diagnosis  between  measles,  scarlatina,  and  variola,  been 
veiy  kmg  settled? — No;  to  modern  times  we  are  indebted  to  the 
Study  of  the  distmotive  mariss. 

tfow  would  you  divide  measles?  —  Into  B.  vulgaris;  R.  sine 
eatarrho ;  and  R.  maligna. 

What  is  thought  to  be  the  length  of  incubation  of  this  disease  ?  -— 
From  five  to  seven  days. 

Do  the  initiatory  phenomena  of  this  disease  differ  from  those  attend- 
ing catanrbal  fever  ? — No. 

What  are  some  of  the  first  symptoms  ?  -^  ChilHness  and  shivering, 
ooiyxa  and  flow  of  tears ;  followed  by  nausea,  anorexia,  slight  eough, 
with  heavinees  of  the  head  and  eyes. 

When  does  the  eruption  make  its  appearance?  —  From  the  third  to 
the  fourth  day. 

What  IS  its  character? — We  have  small  red  spots,  distinet  from 
each  other,  circular,  and  slighUy  raised  from  the  surface,  and  looking 
like  flea-bites.  Appearing  first  on  the  head,  around  the  margin  of  the 
scalp,  behind  the  ears,  and  gradually  extending  over  the  fiice,  and  then 
to  tke  ohest  and  limbs. 

What  form  do  the  patches  assume  ? — ^E^  the.  confluence  of  the  red 
spots  they  assume  a  crescent  shape. 

What  is  the  usual  course  of  the  eruption  ?  —  From  its  first  appear- 
ance upon  the  &ce  and  thorax  of  the  patient  it  gradually  extends  over 
the  whole  bodv,  without  much,  if  any,  amelioration  of  tho  attending 
symptoms,  and  often  usually  proceeding  from  the  fifth  to  the  ninth 
^y,  when  we  have  desquamation  oecumng  in  the  form  of  a  branny 
searl^  or  scales. 

Does  the  eruption  ever  appear  upon  the  mouth  and  throat? — ^Yes; 
and  in  negroes  it  is  the  spot  in  which  we  are  better  able  to  detect  the 
•haneter  of  the  disease. 

Does  diarrhcea  ever  supervene  ?  — ^Yes ;  especially  in  ohildren. 

Are  there  any  other  discharges  ever  taking  place?  —  Yes;  epistaxis; 
35* 
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sometimes  in  the  female  uterine  hemorriiage,  ocoumng  generally  atoal 
the  fourth  or  sixth  days. 

Do  we  ever  have  complioations  in  the  disease?  —  Yes;  bronddtis, 
pneumonia,  pleuritis,  tracheitis,  and  laryngitis. 

Are  there  not  sometimes  peottliarities  in  the  mode  of  attack  in  Htu 
disease?  —  Tes;  we  sometimes  have  the  emptton  aDtieipafeing  its 
usual  time  of  appearanee;  at  other  times  we  have  the  eat^tibal 
symptoms  existing  for  some  time  before  the  eruption ;  in  some  iaotaaecgi 
the  body  is  first  covered  with  the  rash,  and  sometimesi  after  the  nrii 
has  subsided,  it  reappears. 

What  is  .the  second  variety?  —  Rubeola  sine  oatarrho. 

What  is  there  peculiar  in  this  variety  ?  -i- The  eruption  pvoooeding 
without  catarrhal  or  febrile  symptoms. 

What  is  the  opinion  of  some  in  regard  to  the  prophylaodo  powen 
of  this  form  of  disease  ?  -^  That  it  is  nugatory. 

What  is  the  third  variety?  — Rubeola  maligna. 

What  is  the  character  of  this  form  of  the  disease? — The 
eruptive  fever  and  the  catarrh,  from  the  first,  are  sev^ne,  and  the  fever 
assumes  the  typhoid  aspect;  and  during  the  whole  course  of  the 
disease  we  have  local  inflammations^  especially  of  the  lua^  and 
abdominal  viscera. 

Is  there  anything  at  the  veiy  onset  of  the  disease  to  warn  us  of  its 
malignant  character  ?  •—  Nothing ;  excepting  that  the  fever  is  violent; 
with  greater  restlessness,  thirst,  and  heat  of  dun. 

How  is  the  pulse  and  respiration  ? — The  pulse  is  frequent^  but  aoft 
and  compressible,  the  respiration  is  hurried  and  oppressed. 

How  does  the  eruption  make  its  appearance? — Irr^^okrly;  now 
appearing,  and  then  disappearing. 

What  is  the  colour  of  it  ?  —  Various ;  at  one  point  red,  at  another 
pale,  livid,  and  interspersed  with  ecchymosis  and  peteehiad. 

What  is  the  appearance  of  the  mouth  ?-^  The  mucous  aeoibnuie 
is  dusky  red  or  livid  in  appearance. 

What  is  the  condition  of  the  abdomen  ?  —  There  is  tenderness  oter 
the  epigastrium  and  abdomen  generally,  with  dark  and  offensive  atools. 

Does  the  brain  8ympathiM?*^Yes;  we  have  transient  delirium 
with  coma,  and  sometimes  convulsions. 

What  generally  supervenes?**- Inflammation  of  the  lungs  and  farsb, 
which  does  not  abate  with  the  eruption. 

What  is  the  immediate  cause  of  death  in  most  cases?-— Intense 
pulmonary  congestion ;  in  others,  subsuHus  and  oonvnlsioDS ;  and, 
sometimes,  the  patient  is  worn  out  by  diarrluea  and  mucous  diaehaiges 
generally. 

Is  this  form  of  the  affection  of  frequent  occurrence  ?•-*  No. 

Are  the  sequelsB  of  measles  dangerous  ?  —  Tes ;  sometimeB  more 
so  than  the  original  disease.. 

What  are  some  of  the  sequelsB? — ^In  scrofuloas  chikhnen  we  hare 
the  lymphatic  ganglions  affected ;  and  hencC;  troublesome  inflamma- 
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lioD-  of  tihe  glands  of  the  iieek,  and  tabes  meeenteriea^  or  chronio 
bronchitis,  and  tubercular  disease  of  the  lungs ;  troublesome  diarrhoea ; 
ophthalmia ;  and  abscesses  from  the  ear,  and  in  the  cellular  tissue  of 
the  parotid;  sometimes  aphthae  on  the  tongue  and  mouth,  degene- 
latinc  to  gangreikous  ulceration,  and  also  cutaneous  affections. 

Whait  are  die  pathological  characteristics  of  this  affection  ?-^DeatL 
xardj  oecoiB  during  the  emptiYe  stage  of  measles,  and  hence  we  aro 
xgBOBMii  of  the  state  of  the  muooas  membrane  of  the  trachea  and 
Iwonehi  at  that  time. 

Where  do  we  generally  find  the  most  injury  f*^  In  the  lungs,  or  in 
the  bowels  from  protracted  diarrhcea  (Laenneo  supposed  the  orthopnoea 
to  arise  from  codema  of  the  lungs).  We  ako  have  oondensation  of 
the  tissue  of  the  lungs. 

What  does  this  disease  mostly  resemble  ?  —  Roseola  and  scarlatina. 
It  may  be  distinguished  from  the  latter  affection  by  the  time  inter- 
Tening  between  the  initiatory  fever  and  the  rash,  by  the  character  of 
the  rash,  and  by  the  sequelso. 

When  does  the  eruption  of  measles  show  itself? — On  the  fourth 
day  of  the  fever ;  and  in  scarlatina  on  the  second. 

What  is  the  <tifference  between  i^e  rash  in  the  two  affections  7  --- 
The  rash  of  measles  is  crescent-shaped,  while  that  of  scarlatina  is 
more  diffused  uid  irregular,  and  the  rash  of  measles  is  of  a  raspberry 
hoe,  and  that  of  scarlatina  more  of  a  vivid  red. 

What  are  the  differences  of  the  sequelsa?-^  Measles  has  more  of 
pnemoonio  and  abdominal  symptoms,  while  scarlatina  has  generally 
inflammation  of  the  serous  membranes,  as  the  sequelas. 

How  is  roseola  distinguished  from  measles  ?  —  By  the  character  of 
the  rash,  and  by  the  absence  of  the  accompanying  symptoms,  and  also 
by  the  duration  of  the  disease. 

What  is  the  prognosis  of  measles?.— During  the  early  stage  it  is 
fiiTounible.  The  complications  of  the  disease  are  the  chief  sources 
of  danger,  and  the  character  of  the  epidemic,  the  type  of  the  fever 
prevailing  at  that  time ;  and  whether  the  season  be  wet  or  dry  (dry 
being  tli^  more  &voarable) ;  and  also  whether  the  disease  follows 
other  in£iatile  disorders,  should  be  particularly  marked. 

What  are  the  circumstances  denoting  danger?—- Unusual  violence 
of  the  emption,  e9peGiaUy  when  there  are  spasmodic  twitchings  or 
convulsions,  the  late  appearance  of  the  eruption,  and  it  being  of  a 
daA  livid  ookmr;  or  if  the  thoracic  or  abdominal  organs  are  impli- 
eaiedy  severe  headache,  retrocession  of  the  rash,  petochiaa,  &e. 

Whom  does  this  malady  effect  most  seriously  ?  —  Adults. 

What  is  the  original  cause  of  this  disease  ?  —  We  know  not 

Is  it  oontagioos  or  infections?— Both. 

Whom  does  it  more  frequently  attack  ?— -Children. 

Does  it  affect  the  system  more  than  once?  —  Rarely. 

When  is  it  supposed  to  be  most  contagious  ? — During  the  primary 
fever. 
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What  is  the  general  treataient  cf  meaa1es?--*-Little  shoald  be  done 
during  the  eruptiye  stage,  except  keeping  the  secretions  in  order,  and 
the  patient  in  a  cool  room,  and  upon  a  cool,  demnloent  diet  and  drinks. 

Is  sponging  the  body  as  ben^oial  in  tlds  disease  as  in  other  rashes  f 
^•No. 

Are  the  nsnal  expectorants  of  mnch  benefit  in  this  disease?— ^ No 

What  shonld  be  the  prinoipal  points  to  which  the  pbjsieiaa  should 
direot  his  attention?— The  thoraoio  oi^ns,  and  abdominal  Viscem: 

Is  bleeding  ever  proper  in  this  affection  ?  — -Tea  *,  if  lliere  are  pftd* 
monary  complications ;  but  it  must  be  used  widi  great  caution. 

In  very  young  children  which  is  the  better  manner  of  taking  blood, 
locally  or  generidly?-— Locally,  by  cups. 

Should  the  eruption  have  subsided^  would  you  take  blood  as  freely 
as  if  the  eruption  existed?— *  No. 

Does  antimony  or  ipecacuanha  ever  favour  the  case  when  we  have 
abstraotod  blood  previously  ? — Yes. 

How  would  you  regulate  the  secretions  alter  an  attack  ? — By  small 
doses  of  mercurials,  and  sometimeB  by  epispasticS;  astringents,  and 
farinaceous  diet. 

Should  the  rash  recede  after  having  nade  its  appearance,  what  is 
necessary  to  be  done  ?  -^  If  the  retrocession  follows  coSd,  we  use  the 
warm  bath,  diaphoretics,  and  stimulating  drinks,  or  if  it  should  have 
disappeared  through  debilky,  give  the  more  difusible  stimuli,  eosn- 
bined  with  mild  tonics,  as  cinchona,  sulph.  acid,  arom.,  and  wine. 

Suppose  the  lype  to  be  malignant,  wlmt  is  necessary  to  be  done?— • 
Kelieve  the  cong^ted  organs  as  soon  as  possible  by  venesection  (if  the 
age  of  the  patient  fevours  it),  or  hy  local  depletion,  together  inith 
good  diet,  cUfiusible  stimuli;  and  the  other  complication  must  be 
toeated  as  in  other  diseaaes,  watch  the  patient  dosely. 

SCARLATINA,  OR    SCARLET    FEVER. 

What  is  scarlet  fever?— -A  febrile  disease,  of  a  contagions  natnre, 
having  a  scarlet  efflorescenee  of  the  skin,  and  of  the  mucous  mem- 
brane of  the  fauces,  tongue,  &c. 

How  has  scarlatina  been  divided  ?-*Into  scarlatina  simplex,  scaila- 
tina  anginosa,  and  scarlatina  maligna. 

What  are  the  premonitions  of  scarlatina?  —  It  is  ushered  in  with 
the  usual  signs  of  fever,  cold  chills,  nausea,  hot  skin,  frequent  pulse, 
and  thirst. 

When  does  the  eruption  appear  ?--^Genendly  in  fbrty-eight  hours, 
first  appearing  upon  the  face,  neck,  and  breast,  and  gradually  extend- 
ing over  the  trunk. 

What  is  the  character  of  the  eruption? — We  have  iniramenable 
red  spots,  separated  by  interstices  of  natural  colour,  gradually  coales-  ^ 
cing,  and  the  redness  becoming  difiioised. 

What  is  the  feeling  of  the  eruption  ? — Slightly  rough  to  thu  touch, 
arising  from  the  enlargement  of  the  cutaneous  papillse. 
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W1i^«  18  fthe  eruption  most  apparent?— At  tho  joints  of  the 
body. 

If  a  heating  regimen  has  been  resorted  to,  what  is  the  state  of 
the  outaneona  surface  ?  —  Great  congestion  of  the  cntaneous  yessels, 
and  sometimes  miliary  vesicles  appear  upon  different  parts  of  the 
tronjk- 

W^n  does  the  rash  usually  decline  7-*- Generally  on  the  fifth  day. 

Does  there  ever  appear  during  the  course  of  the  eruption  small 
vesicles  ?  —  Yes;  about  the  foorth  or  fifth  day  of  the  efiiorescence. 

la  this  peculiar  to  this  disease  7 — No ;  it  is  seen  in  other  exanthe* 


How  does  the  efflorescence  of  scarlatina  simplex  terminate? — By 
desquamation  of  the  cuticle  about  the  end  of  the  fifth  day,  com- 
mencing where  the  eruption  first  appeared;  and  receding  as  it  com- 
menced. 

What  is  the  character  of  the  desquamation  7  —  Like  scales  or 
knuDS^. 

Are  the  exposed  mucous  surfaces  affected? — Yes;  ihey  are  very 
red  and  inflamed. 

How  are  the  papillss  oi  the  tongue? — Elongated,  and  projecting 
through  the  deep  coating  of  the  tongue;  and  when  the  tongue  ifl 
clean,  showing  themselves  vmy  prominently. 

Uow  does  the  affection  of  the  mucous  membrane  terminate?  —  By 
resolution ;  and  the  whole  disease  generaUy  terminates  in  a  week. 

What  is  the  second  variety  ?  —  Scarlatina  anginosa. 

How  is  this  variety  eharaeterised  7  —  By  the  precursory  symptoms 
being  more  violent,  and  hy  the  throat  becoming  stiff,  with  uneasiness 
in  swallowing,  increasing  to  the  second  day,  and  becoming  soon  more 
painful  and  difficult,  with  much  swelling  of  the  tonsils,  uvula,  and 
soft  palate,  and  redness  of  the  surface,  extending  to  the  posterior 
fauces. 

Are  there  ever  dark  patches  upon  the  fauces ?<— Yes;  mingled 
with  an  effusion  of  coagulable  lymph,  which  may  be  mistaken  for 
ulceration  of  the  mucous  membrane. 

Does  this  coagulable  lymph  extend  to  the  laiynx  and  trachea  ?  — 
Not  generally. 

Does  the  fever  always  accompany  the  sore  throat  ?*— No ;  sometimes 
it  precedes  it,  at  others  accompanies  it,  and  at  others,  again,  it  is  de- 
layed till  the  appearance  of  the  efflorescence. 

What  takes  place  u^n  the  second  or  third  day  7 — The  throat  be- 
comes worse,  the  debility  is  greater,  the  pulse  more  frequent  (as  the 
febrile  excitement  increases),  and  unequal  in  strength,  with  oppres- 
sion of  the  breathing. 

What  is  the  general  condition  of  the  skin 7— The  temperature  of 
the  skin  is  much  increased,  rising  to  106^  or  108^,  and  there  is  also 
baiBhness  present 
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What  18  the  appearanoe  of  the  tongaef — At  iis  tip  and  edges  we 
have  a  scarlet  hue^  and  its  papillae  much  elongated. 

What  occurs  towards  eyeoing  ?— Ezacerhation  of  ferer^  much  rest- 
lessness, and  sometimes  delirium. 

Is  there  the  same  regukrity  in  this  as  in  scarlatina  mmplez?— No; 
the  eruption  is  sometimes  delayed  in  appearance,  and  appears  irregu- 
larly ;  at  other  times  it  appears  and  then  recedes^  and  its  duration  is 
lunger  than  the  8.  8im{^ez« 

Does  desquamation  always  follow?— No. 

When  does  the  anginose  affection  subside  ?  —  Generally  with  the 
eruption,  though  it  may  continue  some  time  after. 

Does  this  variety  erver  assume  a  more  intense  form  ?-^Yes ;  and  we 
sometimes  have  acrid  discharges  from  the  nostrils  and  ears,  fbllowed 
by  deafness  and  inflammation^  and  suppuration  of  the  parotid  and 
cenrical  glands. 

To  what  should  we  be  particular  to  direct  our  attention  ?  — To  the 
state  of  the  internal  organs ;  and  especially  the  serous  membranes. 

What  is  the  next  variety  ?— Scarlatina  maligna. 

How  does  this  form  attack  a  patient  ? — Similar  to  the  an^nose  va- 
riety ;  but  its  true  character  of  lowness  of  type  soon  developes  itself, 
and  the  fever  as  typhoid. 

What  is  the  state  of  the  skin,  brain,  pulse,  &c.  ? — The  heat  of  the 
skin  is  less  intense,  the  sensorium  much  disturbed,  and  sometimes  low, 
muttering  delirium  is  present^  the  pulse  is  small,  frequent,  and  irro- 
gular. 

What  is  tiie  appearance  of  the  eye  and  countenance  7 —  Dull ;  with 
a  daik  red  flush  upon  the  cheeks. 

What  is  the  condition  of  the  mouth  and  fiiucesf — The  tongue  is 
dry  and  brown,  or  red,  dry  and  glazed,  and  bleeds  at  the  slightest 
touch,  sordes  on  the  teeth  and  tips,  and  the  breath  is  very  foetid;  the 
fauces  is  dusky-red  in  appearance,  and  dark  incrustations  fonn  upon 
the  velum  palati,  uvula,  and,  tonsils;  and  sometimes  we  have  gangrene, 
with  a  viscid  secretion  impeding  the  respiration,  and  producing  a 
rattling  noise;  and  sometimes  we  have  an  acrid  secretion  from  the 
nostrils. 

What  is  peculiar  about  the  rash  7 — Its  irregular  appearance,  and 
its  frequent  retrocession  during  the  eruption,  and  its  colouring  being 
paler  than  in  the  other  varieties,  except  here  and  there,  where  the 
patches  may  be  deeper  in  hue. 

Is  there  ever  a  tendency  to  hemorrhage  fh)m  mucous  surfaces  f— 
Yes. 

What  now  becomes  of  the  patient  ? — He  sinks  rapidly  if  his  con- 
stitution has  not  been  vigorous. 

When  patients  resist  the  first  violence  of  the  disease,  do  they 
convalesce  soon?  —  No;  bnt  struggle  through  many  untowara 
symptoms. 
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How  are  some  affeotedf — With  diarrlioea,  and  sometiiueB  with 
Berous  iDflammation. 

Does  acarktipa  oyer  change  in  its  cowse,  from  being  rerj  mild  to 
that  of  a  very  serious  charaoter  ?  —  Tes. 

When  and  how  docs  the  malignant  variety  generally  terminate? 
-:-]ji  death,  by  the  third  or  fourth  day^  or  else  with  general  ana- 
sarca. 

Has  there  been  any  other  variety  marked  by  anthoTB?— Yes, 
scarlatina  without  the  ezantheme. 

How  does  this  show  itself?— Upon  the  muoous  lining  of  the 
month  and  fiiuces,  without  any  general  effloresceiiee. 

Is  it  ever  bad  in  its  character? — It  foUows  the  general  laws  of  the 
exantheme. 

What  are  some  of  the  sequelas  of  scarlatina  ?-^Inflammation  of  the 
pleura,  peritoneum,  and  sometimes  of  the  arachnoid  membrane  and 
pericardium ;  and  also^  in  some  instances^  we  have  bronchitis  or  gas- 
tro-enterite. 

Are  the  joints  ever  affected  ?  —  Yes;  we  sometimes  have  pumkni 
deposits  in  the  joints. 

Is  dropsTf  ever  a  sequence? — Yes;  in  the  form  of  oedema  of  the 
face,  eyelids,  and  sometimes  it  is  general^  and  involving  the  lai^  cn- 
vittes  of  the  body. 

Bo  we  ever  have  dropsy  in  this  disease  from  structnial  lesions  of 
the  kidneys?  — Yes j  we  have  what  has  been  termed  m<Hrbus 
Ijrightii. 

When  does  dropsy  usually  occur  ?*~  From  ten  to  twelve  days  from 
the  appearance  of  the  rash ',  sometimes  earlier  and  sometimes  later. 

What  would  indicate  the  approach  of  dropsy  ?  --<-  Paleness  of  the 
countenance,  increased  languor,  loss  of  appetite,  furred  tongue,  costive 
bowels,  scanty  and  turbid  urine,  and  gastric  irritability. 

When  is  there  greater  danger  from  dropsy  ?—« When  there  is  effur- 
Bion  into  the  larger  cavities. 

When  there  is  effusion  into  the  ventricles  of  the  brain,  what  gene- 
rally takes  place  ?  —  Diminution  of  it  in  other  parts  of  the  body,  and 
soon  convulsions,  coma,  and  death. 

Does  the  patient  ever  recover  from  dropsy?-^ Yes,  frequently, 
where  the  kidneys  are  not  disoiqganized. 

In  which  variety  are  we  more  apt  to  have  dn^psy  as  a  aequek? — 
In  the  anginose. 

Are  we  acquainted  with  the  precise  pathological  characteristics  of 
scarlatina? — No;  the  blood,  however,  seems  to  be  more  particularly 
affected,  and  acts  as  the  exciting  cause. 

What  has  been  discovered  by  post-mortem  examinations  ?  —  In 
aome  cases  we  have  no  morbid  appearance  whatever ;  in  others,  again, 
the  skin  seems  to  suffer  from  great  congestion  of  the  capillaries,  and 
in  S.  anginosa,  congestion  of  uie  mouth  and  pharynx,  enlargement  of 
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the  tonsils,  with  depositions  of  coagnlable  lymph,  sometimes  of  a  dark 
colour,  is  observed }  and  in  S.  maligna  the  throat  is  liyid  in  oolonry 
sometimes  abraded,  and  covered  with  a  dark  lymph,  and  in  the 
thorax  we  find  inflammation  extending  to  the  laiynx,  tnehea,  and 
kings. 

Are  the  abdominal  viscera  ever  affected?— Yes;  sometimes  we 
have  intestinal  inflammation,  and  sometimes  infiammalion  of  tlie 
peritoneom. 

From  what  cause  is  the  appearance  of  the  kidneys  modified  f-*— 
From  the  existence  and  duration  of  the  dropsy. 

What  is  the  appearance  of  the  arachnoid  membrane  in  filial  onadB  ? 
*—  When  there  has  been  much  delirium,  we  find  the  arachnoid  vaaett- 
lar  and  opaque,  and  sometimes  serous  e£Fasion  has  taken  place. 

Is  scarlatina  contagious  and  infectious  ? — Yes,  both. 

Does  the  same  individual  ever  have  a  second  attack?— 'Yes 3  bat 
rarely. 

"What  is  supposed  to  be  the  period  of  incubation  in  this  disoaae  ?<— 
From  twenty-four  hours  to  ten  days. 

When  does  scarlatina  generally  occur  ? — In  the  autumn ;  but  veij 
frequently  we  have  it  during  every  part  of  the  year. 

Which  sex  is  the  more  liable  to  it?— The  female. 

What  ages  are  most  susceptible?  —  Youth;  and  the  susceptibility 
decreases  much  after  the  thirtieth  year. 

With  what  are  we  more  liable  to  confound  this  affection  ?-— Boeeda 
and  rubeola. 

How  would  you  distinguish  them  7  — -  See  Rubeola. 

What  is  the  prognosis  in  this  disease?— In  S.  simplex  &e  prog- 
nosis is  favourable,  unless  we  have  internal  inflammation,  or  the  tvpe 
becomes  changed ;  and  in  the  anginose  variety  it  is  favourable,  unless 
the  local  inflammation  is  severe,  and  the  inflammation  is  extending, 
and  there  is  much  tume&ction  present,  or  if  delirium  supervenes. 

What  is  the  prognosis  from  the  appearance  of  the  rash  ?•— If  the 
rash  is  dark-coloured  and  irregular  in  its  appearanee,  the  prognosis  is 
un&vourable. 

What  is  the  prognosis  of  the  S.  maligna?— -UnfiivouraUe. 

What  are  the  favourable  signs  in  the  different  types?—* When  it 
happens  in  young  children,  with  no  visceral  inflammation,  a  plentifbl 
and  florid  eruption,  red  colour  of  the  fauces,  and  the  exudations  upoa 
the  throat  disappearing,  the  pulse  falling  in  frequency  and  increasing 
in  power,  the  breathing  becoming  gentie,  countenance  natural,  and  a 
gentle  perspiration  intervening. 

What  is  the  prognosis  when  the  disease  attacks  pregnant  or  pueipe- 
ral  women?*- Unfavourable. 

Does  the  prevailing  character  of  the  disease  vary  at  different  timosf 
—Yes ;  sometimes  it  is  decidedly  mild,  at  others  seveie. 
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Treatment, 

What  genenl  prinoipks  must  be  bornd  in  mind  wlien  entering  upon 
the  tveateftiitof  tii]0  affection? — The  prevailing  tjpe  of  the  epidemic^ 
and  of  the  general  continued  foyers  of  the  season. 

Is  tber»  maoh  interference  necessary  vhen  the  scarlatina  is  simple 
in  form,  and  pursuing  its  course  regularly?— No;  the  only  thing  re- 
quired is  to  keep  the  apartments  cool  and  rentilated^  the  diet  mild  and 
fiftrinaceous,  drinks  cool^  and  the  bowels  gently  open ;  and  if  the  heat 
of  surfioMje  is  great,  sponge  the  body  with  tepid  or  cool  water. 

Jb  the  abstraction  of  blood  by  venesection  ever  necessary? — Very 
seUom  ^  and  when  necessaiy  to  take  blood  we  had  better  resort  to 
topical  depletion. 

What  should  be  our  greatest  care? — To  watch  the  disease  in  ils 
various  stages,  and  guard  against  untoward  symptoms. 

What  remedy  has  reoentiy  been  introduced,  and  which  hap  become 
popular  in  this  fever  ?•*>- That  by  inunction,  or  covering  the  whole 
body  with  oil,  lard,  or  the  &t  of  baeon,  and  constantly  re-applying  it 
as  king  as  the  iever  continues. 

What  is  the  indication  in  the  anginose  variety  of  the  disease? — ^To 
meet  the  local  inflammation,  and  to  treat  it  upon  the  general  rules  for 
the  tceatm^t  of  fever. 

Should  we  make  use  of  the  iaacei  in  treating  the  inflammatious 
arising  from  this  disease  with  as  much  freedom  as  in  other  afTcctions  ? 
— No ;  we  must  be  very  guarded|  as  there  is  a  decided  poison  in  the 
system. 

Have  ometios  been  used  with  advantage  in  this  affection? — Tes, 
in  the  beginning,  when  the  tongue  is  much  coated^  nausea  present, 
and  tonsils  swoUen. 

AxQ  |»xgatzYeB  beneficial  f— When  used  merely  to  keep  the  bowels 
in  a  fluid  state  they  are,  but  active  catharsis  is  prejudicial. 

What  should  be  the  diet  ?  -—  Farinaceous. 

Is  sponging  as  beneficial  in  this  variety  as  the  mild  form  ? — Yes; 
aad  it  often  induces  sleep. 

Arc  gargles  of  mueh  benefit?— Not  much;  but  they  may  be  used 
to  detBoh  viscid  mucus. 

Has  chlorine  ever  been  used  with  advantage  ?  —  Yes.  The  sol. 
sodsB  eUoridi»  of  the  PharmaeopoBia,  Siss. ;  aqua,  Sviij.  3  syr.  limon. 
Sn.  m«  sig.  Ten  or  twelve  drops  durbg  the  day.  This  mode  is  well 
ainpted  for  its  administration. 

Should  visceral  inflammation  supervene,  what  is  necessary  ?  — ^Vi- 
gorous but  cautious  measures  shouM  be  adopted. 

What  diet  is  necessaiy  when  the  fever  subsides? — Tonic  and  nu« 
tntM>na» 

What  is  necessnjto  be  done  when  the  throat  is  particularly  affected  ? 
— Sometimes  we  use  local  depletion  and  poultices  externally ;  pencil- 
ing with  the  argt  nit.  internally,  and  sometimes  blistering  externally. 
36 
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Ib  general  bloodletting  ever  admissible  in  scarlatina  maligna  f— Nou 

Is  it  ever  necessary  to  employ  local  depletion  ?  —  Yes^  sometimes, 
but  with  great  caution,  leeching  being  the  most  proper. 

Is  a  blister  to  the  nucha  in  this  form  ever  beneficial?  —  Yes;  esp^ 
eially  where  the  cerebral  symptoms  are  very  great. 

Would  you  sponge  as  frequently  in  this  form  of  disease  as  in  the 
other  forms  of  it  ?  —  No. 

Must  purgatives  be  administered  as  freely  as  in  the  other  forms  T — 
No. 

Are  emetics  ever  beneficial  in  this  variety? — Yes;  in  the  com- 
mencement, when  there  is  still  sufficient  strength  remaining. 

What  is  necessaiy  if  the  patient  appears  to  sink  ?  —  Administer 
cordials,  tonics,  and  mineral  acids. 

Which  is  the  best  tonic  7  —  The  preparations  of  bark  with  sulpb. 
acid. 

If  the  pulse  is  frequent  and  feeble,  and  there  is  delirium,  would  yoa 
still  administer  tonics  and  stimulants?  —  Yes. 

Has  the  carbonate  of  ammonia  been  found  useful  in  this  disease? — 
Yes. 

What  gargles  have  been  used? — Bitter  infusions,  the  mineral 
acids,  the  infusion  of  capsicum,  and  the  argt.  nit.,  and  creasote. 

What  treatment  is  found  most  beneficial  in  anasarca  when  a  sequela  ? 

—  The  antiphlogistic,  followed  by  tonics. 

Are  any  of  the  cathartics  beneficial  in  anasarca?  —  Yes;  repeated 
doses  of  calomel  followed  by  a  slight  drastic. 

Is  bloodletting  ever  necessary?  —  Yes,  sometimes. 

If  there  is  a  suspicion  of  dropsy  from  renal  disease,  what  is  proper  T 

—  To  cup  the  lumbar  region,  and  use  counter-irritation  and  demul- 
cents. 

Which  form  of  the  diuretics  is  preferable?  —  The  combinations 
of  the  alkalies  with  vegetable  acids. 

Is  it  ever  necessary  to  use  tonics  and  corroboratives  in  this  dropej  ? 
— Yes. 

What  is  another  form  of  disease  that  follows  scarlatinal  —  A 
bloody  and  difFused  cellular  swelling,  extending  around  the  thioat^ 
with  typhoid  symptoms.  Vide  Graves  and  Gemard^  Lect  XLK,,  on 
Clinical  Medicine. 

Has  there  any^ng  been  suggested  as  a  prophylactic  in  this  disease. 

—  Yes,  the  belhMionna.     [See  Library  of  Practical  ifecf tctfM.^ 

ERYSIPELAS. 

Bee  Surgery,  p.  291. 

VARIOLA,  OR  SMALL-POX. 

What  do  you  meui  by  variola  ? — An  eruptive  fever,  propagated  by 


contagion,  running  a  definite  course,  and  affecting  an  individual  gene 
rally  but  once  during  life. 
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Do  we  know  anything  definite  oonceming  its  origin? — No;  it  is 
lost  in  antiquity. 

Who  wrote  the  most  definite  account  of  it?  —  Rhazes,  an  Arabian, 
in  the  tenth  century. 

What  are  the  most  conYcnient  divisions  ?  —  The  distinet,  oonflnent, 
and  modified. 

Into  how  many  stages  is  it  divided  ?  —  Into  four;  the  incubative, 
the  eruptive,  the  maturative,  and  the  period  of  desiccation  and 
secondary  fever. 

What  is  meant  by  the  incubative  stage? — The  period  between  the 
reception  of  the  poison  and  the  commencement  of  ^e  visible  signs  of 
the  disease. 

What  is  the  period  of  incubation  ?  --^From  seven  to  fourteen  days. 

On  what  day  does  the  eruption  show  itself  ?  —  On  the  eleventh  or 
.twelfth  day  ;  after  the  usual  premonitory  symptoms  of  other  eruptive 
fever. 

When  the  period  of  incubation  is  short,  what  is  the  prognosis  ?  ^- 
That  the  disease  will  be  more  severe. 

What  are  the  symptoms  of  the  distinct  variety  ?  —  We  have  languor, 
-weariness,  pains  in  the  back,  and  extremities,  pain  in  the  forehead, 
with  flushes  of  heat,  nausea,  and  epigastric  tenderness,  and  when  the 
fever  developes  itself  we  have  the  dry  skin ;  the  tongue  white  in  the 
centre,  and  red  at  the  point;  the  bowels  torpid;  the  urine  scanty,  and 
of  a  deep  red  colour;  the  mind  becomes  dejected  and  confnsod ;  and 
on  the  third  day  the  tongue  is  usually  of  a  bright  red  colour. 

Do  hemorrhages  ever  occur  ? — Yes ;  sometimes  during  the  first  and 
second  days  of  the  fever. 

What  generally  occurs  in  adults  at  about  the  period  of  the  eruption  ? 
—  A  great  tendency  to  perspiration,  with  drowsiness,  and  sometimes 
ooma. 

What  generally  precedes  the  eruption  in  children  ?—* Convulsions. 

What  is  the  most  characteristic  phenomena  of  the  eruptive  fever? 
«—  Pain,  and  soreness  on  pressure  of  the  epigastrium,  with  vomiting, 
and  an  increase  in  the  febrile  symptoms. 

When  does  the  eruption  usually  appear? — ^At  ihe  end  of  the  third 
or  the  beginning  of  the  fourth  day  from  the  commencement  of  the 


Where  do  the  pustules  first  develope  themselves? — On  the  forehead, 
and  the  parts  about  the  mouth  and  nose ;  then  on  the  upper  extremities, 
and  afterwards  on  the  lower;  and  it  is  generally  completed  in  twenty- 
four  hours. 

What  are  the  characteristics  of  the  eruption  ?  —  First,  red  points ; 
then,  on  the  second  day,  small  elevations  with  inflamed  bases,  and  the 
cuticle  is  distended  by  a  semi-transparent  plastic  lymph;  and  at  the 
close  of  the  second  and  third  day  the  pustules  have  a  central  depres- 
sion, as  if  the  skin  were  drawn  tightly  over  a  button-mould;  the 
pustules  graduairy  increase  in  size,  and  their  umbilicated  form  in* 
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creases,  and  on  the  foartb  day  they  assume  a  whitish  colour,  and  be- 
come surrounded  with  a  pale-red  areola,  which  sometimes  run  into 
each  other,  and  give  a  continuous  red  i^pearance. 

When  does  tiie  change  from  the  serous  to  the  purulent  character 
of  the  eruption  take  place?— -Between  the  fifth  and  seventh  days, 
and  marks  the  commencement  of  the  stage  of  suppuration. 

In  the  distinct  variety,  does  the  fever  which  accompanies  the  erup- 
tion increase  or  diminish  as  the  eruption  is  completed  t — It  diminishes. 
'     Does  the  fever  reappear  in  the  suppurative  stage  f  — Yes. 

As  the  suppuration  proceeds,  do  tiie  pustules  change  their  shape  f 
'--Yes  j  they  become  spherical. 

What  generally  happens  about  the  eighth  day  ? — ^The  fiioe  becomes 
much  swollen,  and  the  eyelids  are  sometimes  completely  closed,  and, 
as  the  disease  progresses,  the  whole  body  becomes  swollen. 

What  generally  attends  the  period  of  suppuration  ?  —  SoreneiB  of 
the  fauces,  and  secretion  of  viscid  saliva,  with  deafness;  and  at  the 
close  of  the  suppuration,  a  fcetid  smell  arises  from  the  patient,  and 
continues  during  the  whole  course  of  the  eruption. 

What  circumstances  modify  the  secondaiy  fever  f  —  The  copious- 
ness of  the  eruption  and  the  activity  of  the  suppuraticMi. 

In  the  distinct  variety,  how  long  does  the  secondary  fever  continue  f 
—From  two  to  tiiree  days. 

When  do  the  pustules  arrive  at  the  maturative  stage  f  —  About  the 
twelfth  day,  and  then  gradually  dry  away. 

Where  does  the  desiccation  commence  f-^ITpon  the  face,  and  leaves 
a  red  sur&ce,  which  gradually  disappears;  or,  if  the  case  has  been 
severe,  deep  pits  mark  the  spots  where  the  eruption  has  been. 

What  are  the  symptoms  of  the  confluent  variety  ? — The  pain  in  the 
back  and  extremities  during  the  eruptive  fever  is  more  severe,  and  aB 
the  febrile  phenomena  are  more  intense. 

What  b  the  character  of  the  eruptive  feverf «— It  is  gen^»lly  in- 
flammatory, though  sometimes  typhoid. 

Do  we  have  the  same  tendency  to  perspiration  in  this  variety  ?  — 
No ;  but  sometimes  instead  of  it  diarrhoea  is  profuse. 

When  does  tiie  eruption  appear  t  —  £arUer  in  this  form;  and  it  is 
much  more  irregular  in  its  several  stages. 

What  is  the  peculiarity  of  the  eruption  ? — The  small,  red,  papular 
points,  which  appear  at  first,  run  into  each  other,  and  form  a  red, 
tumefied,  and  rugose  surface,  and  the  pustules  are  irregular  ia  shape, 
and  less  elevated  than  in  the  distinct  variety. 

What  is  the  condition  of  the  face  and  hands? — They  are  much 
swollen. 

Is  there  any  soreneas  c^  the  fiiuces  ?— Yes;  and  the  flow  of  saliva 
is  very  profuse  and  acrid. 

When  the  suppuration  is  complete,  are  the  S3nnptoms  a^ravated, 
or  not  ?  -^  They  are  aggravated,  and  the  secondary  fever  develop^ 
itself. 
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What  18  the  character  of  the  matter  in  the  pustules? -'Dark  in 
colour,  and,  in  some  cases,  highly  corrosive  in  character. 

What  occurs  from  the  eighth  to  the  ninth  day  of  the  eruption  ?  — 
The  matter  escapes  from  the  pustules  and  hardens  on  the  surface  in 
brown  crusts,  which  fall  off  at  periods  from  the  fifth  to  the  fifteenth 
day  from  their  formation;  and  are  succeeded  by  desquamations^  which 
leare  deep  marks  or  pits. 

Does  the  eruption  attack  the  surface  of  the  body  only  ?  —  No ;  ii 
attacks  also  the  mucous  membrane  of  the  mouth,  larynx,  and  trachea, 
producing  more  or  less  ptyalism,  difficult  deglutition,  &c. 

When  this  disease  commences  as  an  highly  inflammatory  affection, 
what  are  we  likely  to  have  as  an  accompaniment  ?  —  Inflammation  of 
the  brain  and  lungs. 

When  the  brain  is  affected,  what  are  the  symptoms  ?  —  Delirium, 
coma,  convulsions,  and  apoplexy. 

What  are  the  signs  of  thoracic  complication  ?  —  Pneumonia,  pleu- 
risy, or  effusion  into  the  lungs. 

What  is  the  condition  of  the  eyes  ? — ^Inflamed,  and  sometimes  they 
are  covered  with  pustules. 

When  the  accompanying  fever  is  typhoid  in  character,  what  are  the 
modifications?  —  We  have  the  usual  signs  of  a  typhoid  state,  and  tho 
pustules  appear  slowly  and  irregularly,  and  sometimes  recede  entirely ; 
and  the  suppurative  stage  proceeds  slowlv  and  imperfectly. 

What  is  Uie  character  of  the  matter  m  the  pustules? — It  is  thin 
and  watery. 

When  the  swelling  of  the  face  subsides  suddenly,  what  have  we  to 
fear  ?  —  Death  from  apoplexy. 

When  the  desiccation  commences,  how  is  the  fever  ?  —  Much  ag- 
gravated. 

Does  this  disease  ever  assume  a  malignant  form? — Yes;  especially 
the  confluent  variety. 

What  are  some  of  the  symptoms  of  this  change  ?  —  Oalor  mordax, 
clammy  and  offensive  perspiration,  watery  diarrhoea;  the  pustules  are 
livid  in  appearance,  and  surrounded  with  a  dark  margin,  and  filled 
with  a  bloody  serum;  colliauative  hemorrhage;  and  desiccation 
leaves  dark  crusts,  under  which  we  have  phagedenic  ulceration. 

When  pregnant  females  are  attacked,  what  occurs?  —  Abortion 
generally. 

What  is  the  most  important  irregularity  in  this  disease?  —  The 
crystalKne  variety,  when,  instead  of  pus  in  the  pustules,  we  have  a 
eolourless,  transparent  serum. 

What  is  the  character  of  this  variety  ?  —  Dangerous. 

What  is  the  type  of  the  secondary  fever  ?  —  G^hoid. 

What  are  some  of  the  sequelsB  ?-~Slow  and  wasting  fever;  dropsy; 
entancous  disease;  ophthalmia;  deafness;  phthisis  pulmonalis; 
nania;  epilepsy;  staphyloma,  and  cataract. 

What  are  some  of  the  pott-mortem  appearances,  and  how  are  they 
3G* 
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modified  ?•— The  most  general  are  sanguineouB  congestion  of  the  bmin 
and  lungs;  pustules  in  the  pharynx,  larynx,  trachea,  and  broncliL 
But  these  appearances  are  modified  by  the  stage  of  the  disease  when 
death  occurs. 

What  is  the  appearance  of  the  pustules  on  tbe  skin  f — The  cuticle 
is  natural  in  thickDess,  exposing  a  white  and  smooth  surface,  eleyaied 
at  the  edge,  and  depressed  in  tiie  centre;  and  instead  of  the  mucous 
coat,  we  have  a  small  umbilicated  disk  of  yaried  thickness ;  and  be- 
neath this  disk  the  derm  is  of  a  red  cdour,  and  sometimes  covered 
with  purulent  fluid. 

Where  does  the  true  seat  of  the  pustule  appear  to  be?  —  In 
the  reticulated  structure  which  lies  between  the  cutis  y&a  and  the 
cuticle. 

What  is  the  cause  of  small-pox  ? — A  peculiar  contagious  substance, 
of  the  essence  of  which  we  are  entirely  ignorant. 

Does  sex,  climate,  or  season,  modify  it  at  all  ?  —  No.  ' 
Are  all  individuals  equally  susceptible  to  the  operation  of  the  con* 
tagion  ?  —  No ;  some  appear  absolutely  insusceptible  to  its  attack. 

What  has  a  tendency  to  moderate  the  virulence  of  the  attack  of 
this  disease  ?  —  Reduction  of  the  genera]  vigour  and  plethora  of  the 
system. 

Does  a  single  attack  of  this  disease  prevent  future  attacks?  —  Most 
generally,  but  not  always. 

What  is  the  prognosis  in  this  disease? — In  tbe  distinct  form  it 
is  not  dangerous,  but  in  the  confluent  variety  danger  is  to  be  appre- 
hended. 

During  what  period  of  the  disease  does  death  generally  occur? — 
During  the  suppurative  and  desiccating  stages. 

When  is  the  disease  most  fatal?  —  When  the  pustulation  is  exten- 
sive, and  when  the  complications  are  severe. 

What  state  of  fever  is  most  favourable  ?  —  The  moderatdj  active 
state,  but  a  tendency  to  a  low  grade  is  the  reverse. 

Does  age  modify  the  prognosis  f  —  Yes ;  it  is  decidedly  un&voui' 
able  in  the  old. 

What  are  some  of  the  other  circumstances  of  an  unfavorable  cha- 
racter ? — Pregnancy,  puberty  in  females,  convulsions  during  suppura- 
tion, suppression  of  the  urine,  or  great  desire  to  pass  it  during  the 
suppurative  stage;  and  the  sudden  recession  of  the  eruption  alter  its 
appearance. 

What  is  the  most  approved  treatment  in  this  disease?-— In  the 
mild  variety  it  is  best  to  forbear  the  use  of  remedies  regulating  the 
diet  and  temperature ;  but  when  our  aid  is  necessaiy,  we  adopt  a 
course  similar  to  that  in  other  ordinary  fevers. 

What  are  generally  the  best  remedies  in  the  onset? — A  mild  eme- 
tic, followed  by  gentle  saline  laxatives,  and  mild  diaphoreticB,  as 
aniinon.  acct.,  spirit,  nitr.  dulc. 

Should  the  fever  be  high,  with  great  local  determination,  what  is 
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neoeantry? — Yeneeeetion,  and  topical  bleeding  over  the  JJerent 
pariB  soffering. 

When  the  Buriace  is  veiy  warm,  what  is  necessary?  —  Sponging 
with  cold  water. 

When  in  children  we  have  convulsions^  what  is  needed? — The 
QMMd  remedies  in  oonvnlsions. 

What  should  be  the  condition  of  the  apartments  of  the  patient?  — 
Gool  and  wall  ventilated. 

In  the  typhoid  f>nn  of  the  disease  what  is  the  treatment? — That 
of  other  ^hoid  affections ;  relieving  local  congestions  and  sustaining 
the  vis  vit»  hj  means  of  quinia  and  opium^  and  gentle  tonics,  and 
stimulating  applications  ^nerallj,  and  if  the  patient  sinks,  we  must 
resort  to  the  froest  use  (^cordials  and  diffusible  stimuli. 

What  are  some  of  the  best  applications  to  the  sur&ce  of  the  body? 
—  Mucilages,  and  Kentish  ointment. 

How  would  you  prevent  scaring  ?  —  By  covering  the  face  with  mild 
ointment,  oroamphor;  puncturing  the  pustules,  and  touching  them 
with  argent,  nit.  on  the  first  or  second  day  of  the  eruption;  opening 
the  pustules  also  when  filled,  and  washing  with  milk  and  watier.  The 
ehloride  of  soda  as  a  wash  is  also  highly  beneficial. 

Is  it  proper  to  exclude  the  light? — Yes. 

How  would  you  prevent  the  eyes  from  being  injured  ? — By  a  bag 
of  camphor  being  kept  before  them,  and  the  usual  remedies. 

What  gargles  are  the  most  efficient  in  sore  throat  ?  —  Camphorated 
and  detergent  gargles. 

Have  there  been  any  means  adopted  to  prevent  the  ravages  of  small- 
pox?—  Yes;  inoeulation  and  vaccination. 

By  whom  was  inoculation  introduced  into  England  ?  -—  By  Lady 
Mary  Wortle^  Montague. 

By  whom  in  this  country? —-By  Br.  Boylston,  of  Boston. 

In  what  way  was  inoculation  performed? — By  taking  pus  or  lymph 
from  a  small-pox  patient,  and  inserting  it  beneath  the  cutis  near  the 
insertion  of  the  deltoid. 

What  effect  has  this  upon  the  system?— It  produces  a  mild  form 
cf  tho  disease,  and  generally  protects  the  system. 

What  is  the  treatment  of  the  patient  during  the  period  of  inocula- 
tion ? — That  for  the  mildest  form  of  small-pox. 

Is  this  much  in  use  at  the  present  day  ?  —  No ;  it  has  been  super- 
seded by  vaccination;  and  in  Pennsylvania  there  is  a  penalty  for 
inoculating. 

VACCINATION. 

By  whom  was  vaccination  introduced?  —  By  Dr.  Jenner,  on  the 
14th  of  May,  1796. 

Does  vaocination  invariably  protect  an  individual  ? — Not  always. 

What  are  the  phenomena  of  vaccination  ?  —  On  the  third  day  from 
ibe  insertion  of  the  virus  the  wound  is  red  and  elevated;  on  the  fifth 
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daj,  the  cuticle  is  elevated  into  a  pearl-coloarad  veacle,  oontiining  a 
thin  and  perfectly  transparent  fluid,  and  the  vesicle  is  oizcular  or  ovalf 
varying  with  the  mode  of  making  Uie  vaccination. 

When  is  the  vesicle  in  its  greatest  perfection  f — From  ihe  ei^tA 
to  the  ninth  day. 

When  does  the  vesicle  change  to  the  pustule?— From  the  ninth 
to  the  tenth  day,  when  it  is  surrounded  by  a  regular  areola. 

What  is  the  character  of  the  pustule  when  at  its  height?-*- It  is 
round  or  oval,  and  elevated,  with  a  definite  margiui  flattened  mr- 
&ce,  and  central  depression,  resembling  a  button-mould  bound 
tightly  by  the  skin,  to  which  it  has  been  a^y  compared  by  Dr.  Chap- 
man. 

What  is  the  condition  of  the  scar  lefl  ?  -^Small,  striated,  and  oel- 
lulated. 

Is  there  any  danger  from  vaccination  ?— »No^  if  done  with  healthy 
virus. 

Do  we  not  sometimes  allay  loeal  inflammatum  when  too  high?— 
Yes ;  any  of  the  mild  cooling  lotions  may  be  used. 

What  are  the  characteristics  of  a  good  scab  ?  —  They  are  hard  and 
compact,  of  a  dark  mahogany  colour,  and  with  a  regular  defined 
margin. 

In  vaccinating,  what  b  necessaiy  to  be  done  ?  -—To  take  some  of 
the  more  compact  portions  of  the  scab,  soften  it,  and  then  insinuaAe 
it  gently  under  the  cutis,  endeavouring  to  avoid  bleeding  in  the 
operation. 

Is  it  necessary  to  make  more  than  one  point  in  vaccination  ?•— Na 

When  vaccination  is  practised  where  the  system  has  idready  been 
infected  by  small-poX|  ia  the  vaccine  pustule  modified?  — Yes,  in  a 
marked  degree. 

Should  rubeola  or  scarlatina  supervene,  would  tihe  vesicle  be  modi- 
fied in  its  course?  —  Yes;  it  will  be  arrested,  and  it  ^neraUy  again 
resumes  and  finishes  its  course  when  tjhe  oihex  afieotions  have  sub- 
sided. 

Is  it  ever  necessaiy  to  revacoinate  a  patient  when  the  virus  has 
taken?  —  No;  but  on  this  point  there  is  still  much  difierenoe  of 
opinion. 

YA&IOLOID. 

What  do  vou  mean  by  varioloid,  or  modified  small-pox?— Aa 
exantheme,  closely  resembling  small-pox,  and  generally  ac^g  upon  a 
system  previously  protected  by  vaccination,  or  variola. 

What  are  the  symptoms  of  this  disease?  —  Those  of  variola  in  a 
modified  form,  and  irregular  in  duration. 

Bo  varioloid  pustules  leave  depressions  in  the  skin  ?•— Rarely. 

What  are  some  of  the  characteristic  features  of  varioloid?-— The 
eruption  appears  in  successive  clusters  from  the  second  to  the  fifth 
day;   there  is  seldom   complete  suppuration;   the  eruption  b  not 
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attended  bj  fover  except  in  severe  caaee^  and  the  desiccation  occurs 
earlier  than  in  regular  small-pox. 

What  is  the  treatment  f — Similar  to  that  of  small-pox  in  its  rimple 
torau 

YA&IOELLA. 

I^hat  do  you  understand  by  varicella? — A  disease  vesicular  in  its 
character^  and  arising  from  a  specific  infection. 

Is  an  attack  of  varicelU  marked  by  any  peculiarities f  —  No;  it 
eommenees  as  other  fevers  do ;  and  on  the  second  or  third  day  the 
eruption  is  disclosed,  vesicular  in  character,  appearing  first  on  the  face 
and  upper  extremities,  and  gradually  covering  the  body. 

Does  the  eruption  appear  all  at  once?-~No;  it  is  in  successive 
crops ;  and  while  some  vesicles  are  matured,  others  are  just  appearing. 

What  is  the  appearance  of  the  vesicle?  —  It  is  about  the  size  of  a 
^lit  pea,  transparent,  and  covered  merely  with  the  cuticle. 

Is  there  generally  any  secondary  fever  in  this  disease  ?  —  No. 

When  does  the  eruption  diy  up  and  desquamate  J — ^In  four,  six,  or 
eight  days ;  seldom  leaving  pits. 

Does  varicelU  always  maintain  this  mild  character?— -No;  some- 
times it  is  quite  severe. 

Are  individuals  who  have  had  this  disease  once,  liable  to  a  second 
attack  ? — Not  generally. 

In  whom  do  we  find  this  disease? — ^Principally  in  children. 

What  is  the  treatment  of  this  disease?  —  Generally  very  little  is 
secGflsaiy  to  be  done;  and  if  anything  is  necessary,  the  treatment 
fior  simple  variola  is  equally  applicable  here. 

ARTHRITIC  FEVERS. 

BHBUMATIfiM. 

What  fevers  have  usually  been  placed  under  this  head  ? — Rheuma- 
liam  and  gout. 

What  are  the  forms  in  which  this  affection  presents  itself? — Thi 
acute  and  chronic. 

Who  are  most  liable  to  ihe  acute  form? — Persons  firom  fifteen  U 
thirty  years  of  age. 

What  are  the  symptoms  of  an  attack? — Great  pain,  with  much 
awellittg  of  l^e  parts,  and  their  colour  becoming  of  a  bright  rose- 
Mash,  afterwards  the  limbs  and  body  generally  become  very  painful 
OD  motion,  and  the  fever  also  increases. 

Does  the  diaphoresis  which  takes  place  alleviate  the  symptoms? — 
No. 

When  IS  the  pain  and  fever  greatest? — By  night,  and  when  the 
patient  is  warm. 

Is  there  anything  peculiar  about  the  odour  of  the  perspiration  ? -» 
Ymi  it  is  sour  and  pungent 
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What  18  tlie  condition  of  the  patient  generally? — He  has  no  app^ 
tite ;  grcal  thirst ;  and  his  nrioe  deposits,  on  cooling,  a  brick-coloured 
sediment,  the  pulse  is  hard  and  full^  seldom  less  than  90,  and  some- 
times 120. 

What  parts  of  the  patient  suffer  from  this  disease?  —  The  fibrous 
tissues,  joints,  tendons,  and  sheathes  of  muscles ;  and  effusion  often 
takes  place  in  synovial  membranes  and  the  cellular  tissue  oontigaous 
to  them. 

When  do  the  symptoms  generally  abate  ?  —  At  the  end  of  the  first 
fortnight,  by  the  decrease  of  fever,  pain,  and  perspiration,  eipeoially 
at  night. 

Are  we  often  troubled  by  exacerbations  of  the  disease? — Yes;  and 
complete  convalescence  is  rarely  established  till  the  middle  or  end  of 
the  fourth  or  sixth  week. 

In  those  cases  where  effusion  takes  place,  what  influence  is  had 
upon  the  pain? — The  pain  is  moderated,  unless  there  is  great  dis- 
tension. 

When  convalescence  and  recovery  is  complete,  what  becomes  of  the 
fluid  effused  ?  —  It  is  rapidly  absorbed ;  and  the  joints  retain  their 
natural  form  and  motion. 

What  occurs  when  the  fluid  is  not  absorbed  ? — ^The  ligaments  con- 
tinue in  a  thickened  state,  and  the  motions  of  the  joints  are  decidedly 
injured. 

What  are  some  of  the  symptoms  of  a  peculiarly  interesting  and 
important  character,  which  generally  attend  upon  an  attack  of  acute 
rheumatism  ? — Those  denoting  some  important  lesion  of  the  heart. 

What  are  some  of  these  symptoms  ? — Pain  in  the  prsdcordial  r^on, 
with  palpitation,  difficult  breathing,  and  great  oppression. 

How  do  we  ascertain  the  peculiar  character  of  the  affection  ? — By 
auscultation  and  percussion. 

Which  parts  of  the  heart  are  affected? — Either  the  pericardium 
or  endocardium,  or  both. 

Where  does  the  prsocordial  pain  generally  extend? — To  the  left 
hypochondrium,  and  is  increased  by  pressure  in  the  intercostal  spaces, 
by  inspiration,  and  lying  upon  the  left  side. 

How  is  the  pulse  affected? — It  is  frequent,  but  most  generally 
regular. 

Do  these  symptoms  continue  for  any  length  of  time  with  equal 
intensity?  —  No;  they  are  modified,  generally,  in  the  course  of  the 
twenty-four  hours,  and  the  patient  is  oomparatively  quiet,  though 
effusion  has  taken  place  into  the  pericardium,  and  there  is  decided 
disease  existing. 

Do  cardiac  affections  sometimes  exist  without  the  patient  being 
aware  of  it  ?  —  Yes ;  and  the  physician  is  only  aware  of  it  by  dose 
physical  examination,  or  judging  from  the  peculiar  look  of  the  patient, 
and  external  phenomena. 

What  are  some  of  the  morbid  sounds  heard  when  the  endocardium 
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IB  afieoted? — ModificatioDS  of  the  sawj  or  bellows'  soundS;  attending 
the  systole,  or  diastole,  or  both. 

At  what  point  is  the  sound  generally  ^e  loudest?— At  that  point 
of  the  prsecordia  where  the  heart's  impulse  is  felt. 

Which  one  of  the  sounds  is  generally  altered  ?  —  The  systolic ;  and 
at  the  point  of  impulse  the  diastolic  sound  seems  lost  in  a  prolon^ition 
of  the  systolic. 

Where,  then,  would  you  say  the  chief  lesion  lay  ?— -In  the  left 
cavities  of  the  heart;  and  probably  produced  by  a  morbid  condition 
of  the  aortic  Talves. 

To  what  must  be  ascribed  the  want  of  discriminating  the  morbid 
diastolic  sound? — Partly  to  the  fact  of  the  mitral  valve  being  more 
remotely  situated. 

May  we  not  have  the  lining  membrane  of  the  heart  affected  without 
altering  the  sounds  ? — Yes. 

Should  we  then  wait  for  the  morbid  sounds  before  we  apply  our 
remedies  to  the  heart  ?  -^  No. 

If  the  pericardium  has  become  the  seat  of  inflammation,  do  the 
local  signs  change? — Tes;  and  we  have  signs  denoting  ef^ion  of 
lymph  and  serum  upon  the  membrane. 

What  are  some  of  these  signs?  —  Ihilness  on  percussion,  promi- 
nence, so  that  the  interstices  of  the  ribs  are  effiEu^ed  in  the  pran^ordia, 
and  a  rubbing  sound  attending  the  heart's  action ;  also  the  distance 
of  sound  in  Uie  heart's  action. 

Do  the  physical  signs  vary  in  duration?  —  Yes. 

Which  svmptoms  disappear  first,  the  general  or  physical  signs  ?  -— 
The  general. 

Do  we  generally  have  endocarditis  with  pericarditis?  —  Yes. 

What  affection  often  complicates  rheumatic  pericarditis  ? — ^Pleurisy. 

When  generally  does  the  cardiac  disease  show  itself?  —  From  the 
eighth  to  we  twenty-seventh  day,  or  when  the  disorder  is  at  its  height. 

When  the  heart  is  affected,  does  the  affection  of  the  joints  diminish  ? 
— No. 

What  are  some  of  the  remote  sequels  of  these  rheumatic  affections  ? 
—  In  pericarditis  we  have  adhesion  of  the  pericardium,  scaroely  modi- 
fying  the  heart's  action ;  but  in  endocarditis  we  have  narrowing  of 
the  orifices  where  the  valves  are  situated,  and  hence  impeding  the 
action  of  the  valves;  or  a  roughened  membrane  and  vegetations  are 
produced. 

Is  hypertrophy  produced  by  the  obstructions  thus  offered  ?  —  Yes. 

How  does  ihe  case  generally  terminate  ?  —  In  dropsy. 

What  is  the  disease  which  mostly  resembles  rheumatism  ?  —  Gout, 
which  see,  p.  434. 

Is  the  pathology  of  the  disease  settled  ?  —  No. 

What  are  the  lesions  generally  met  with  ? — All  the  effects  of  inflam- 
mation in  the  region  of  the  heart  (see  Pericarditis) ;  also  peculiar 
iafiammation  of  the  joints  and  fibrous  tissues. 
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Wbat  are  some  of  the  causes  of  rlieiimstism  ?  —  It  maj  be  heredi- 
tary, or  produced  by  checked  perspiration^  and  cold ;  and  it  sometimes 
appears  without  any  aasignal^e  cause. 

Treatment 

What  are  ihe  prindpal  objects  to  be  kept  in  Tiew  in  the  treatment 
of  this  disease?  —  1,  To  limit  the  dissemination  of  the  disease;  2,  to 
jQioderate  inflammation  when  it  occurs ;  8,  to  moderate  the  affection 
of  the  joints,  and  prevent  its  becoming  chronic ;  4,  to  procure  sleep. 

How  would  you  answer  these  indications?— By  general  bleeding, 
and  purgatives  of  the  saline  charaeter. 

Should  opiates  ever  be  used  ?  —  Yes ;  they  are  of  decided  benefit 

What  part^  should  be  the  subject  of  especial  care  ?. —  The  joints  of 
(be  hand  and  feet,  because  they  are  subject  to  the  chronic  disorder. 

What  are  some  of  the  best  applications?  —  Leeches,  lukewarm 
poultices,  or  poppy-head  poultices,  or  blisters. 

What  should  be  the  diet  ? — Light  articles;  as  the  broths  and  wbeys, 
with  cooling  drinks. 

Should  there  be  any  danger  from  an  affection  of  the  hearty  what  is 
necessary?  —  Blood-letting,  either  general  or  local;  and  repeated 
local  blood-letting,  by  cups  and  leeches. 

Should  these  means  be  applied  daily  ? — ^Yes ;  especially  when  there 
is  anything  of  endocarditis  present. 

When  should  blisters  be  applied  f  —  When  depletion  by  venesec- 
tion has  been  carried  far,  and  the  general  excitement  and  heat  of  sur- 
face is  diminished. 

Would  you  keep  the  blistered  surface  open? — No;  but  allow  it 
immediately  to  heal,  and  renew  the  blister  on  the  return  of  pain^  and 
this  applies  to  any  part  of  the  body. 

Is  mercury  of  as  great  advantage  as  it  has  been  reported  ? — No. 

Are  cups  to  the  spine  ever  beneficial  in  this  disease?  —  Yes;  espe- 
cially when  there  appears  a  neural^c  complication. 

What  are  some  of  the  remedies  which  have  held  a  reputation  in 
this  disease? — Colchicum,  calomel,  and  opium,  Dover's  powder,  tart, 
ant.  et.  potass.,  cimicifuga  raocmosa,  cinchona,  green  hellebore,  aco* 
lite,  delphinia,  veratria,  hyoe.,  potass,  iodid.,  lemon  juice,  &c. 

Have  the  warm  springs  of  our  oountiy  any  beneficial  tendency  ?  — 
/fes. 

OHBOHIO    KHXUXATXSX. 

When  does  chronic  rheumalasm  usually  appear? — As  a  sequel  to 
vhe  acute,  but  often  without  any  previous  acute  attack;  and  also  en 
iircly  independent  of  it. 

Has  it  any  of  the  characteristics  of  the  acute  ffisease  f  — Yes;  the 
principal  differenoe  lies,  however,  in  the  less  activity  of  the  attack 
and  inflammatory  fever,  and  the  indefinite  duration  of  the  symptoms. 

What  effect  has  it  upon  the  joints?  —  The  same  as  in  the  acutt 
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variety ;  ligazneats  become  thiokened;  and  the  form  <tf  joints  become 
cban^ed^  and  tbeir  motions  injured. 

When  is  the  pain  more  acute'/  — By  night,  and  worse  in  moist 
than  in  dry  weather. 

In  a  less  active  form  of  ohronie  rhenmatismi  what  are  the  symp- 
toms ?  —  Those  of  the  acute  variety  modified. 

Dees  ihis  form  generally  impair  the  health  of  the  patient? — Not 
immediately. 

Does  the  heart  become  affected  in  primitively  chronic  rheumatism  ? 
—Not  generally. 

IVeatment. 

Is  this  form  of  the  disease  easily  cured  ? — No. 

From  what  are  we  most  likely  to  derive  benefit?  — From  local 
treatment. 

What  are  some  of  the  principal  of  these  local  means?  —  Local 
bleeding,  then  blistering,  and  dressine  the  blister  with  morphia. 

What  are  some  of  tlie  general  remedies?  —  Diaphoretics,  as 
Dover's  powder,  guaiac.,  sarsap.,  camphor;  and,  if  fever  exists^  first 
use  the  saline  ca^artics,  warm  baths,  &o. 

What  medicines  have  lately  enjoyed  a  great  reputation? — Potas. 
hydriod,  and  potas.  nitras.,  and  phos.  of  ammon.^  cod  liver  oil^  lemou 
juice,  atid  phosphate  of  ammonia. 

Are  frictions  beneficial  ? — Yes^ 

What  are  some  of  the  other  means? — Thermal  mineral  waters, 
and  residence  in  warm  climates. 

What  is  that  variety  of  rheumatism  called  where  the  muscles  of  the 
loins  are  affected  ?  —  Lumbago. 

Is  this  very  painful?  —  Yes;  the  patient  is  sometimes  unable  to 
move  or  to  change  his  position. 

What  is  generally  the  cause  of  lumbago? — Lying  on  the  damp 
enrth,  and  violent  efforts  of  the  lumbar  muscles. 

What  is  pleurodynia?  —  An  acute  rheumatic  pain  resembling 
pleurisy,  without  the  physical  signs  and  general  symptoms  of  pleu- 
risy. 

Where  is  this  pain  generally  felt  ?  —  A  little  below  the  breast,  and 
it  is  increased  by  pressure  ana  the  usual  causes. 

Do  we  have  fever  in  pleurodynia? — Very  seldom. 

How  is  pleinrodynia  produced  ?-^By  cold;  or  other  general  exciting 
causes. 

What  is  necessary  to  be  done  in  these  different  varieties?— In  lum* 
Iwgo  we  may  cup  the  loins ;  narcotic  linaments  are  also  beneficial ; 
keep  the  patient  in  bed,  blister^  and  use  the  preparations  of  opium, 
and  these  remedies  Mre  equally  applicable  in  pleurodynia. 

May  rheumatism  attack  the  substance  of  the  heart? — Yes,  and 
Bometimes  causes  hypertrophy. 
87 
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OOUT. 

What  do  50a  undeiBtand  by  tliis  affeetioii? — A  oonstitntional  dw* 
cane,  dq>endiDg  apon  a  peculiar  diathenia,  and  manifesting  itself  bj 
local  ionammation  and  fever. 

What  class  of  society  does  it  affect  f — The  rich  and  well  fed ;  and 
attacks  the  male  rather  than  the  female  portion  of  the  community. 

In  which  seasons  of  the  year  is  it  most  prevalent? — Spring  and 
autumn. 

What  are  the  general  symptoms  of  acute  gout?  — Disorder  of  the 
digestive  functionS|  with  flying  pains,  drowsiness,  reBtlessness, 
fever,  &c. 

Where  does  the  patient  first  experience  the  greatest  inconvenience? 
—  In  the  ball  of  the  great  toe;  and  followed  by  great  swellings  ten- 
derness, and  high  colour;  and  afterwards  it  becomes  oedematoas. 

What  now  generally  happens? — Sudden  release  from  pain  by  gentle 
perspiration,  and  the  patient  fidling  into  a  gentle  sleep;  and  these 
symptoms  may  again  return  the  next  day,  and  so  continue  diminishing 
aud  increasing  for  from  five  to  ten  days. 

Does  anything  occur  to  the  cuticle  of  the  affected  part? — It  gene- 
rally peels  off. 

How  is  the  condition  of  the  patient  during  this  time?  —  There  is 
a  loss  of  appetite  with  increased  thirst;  and  the  urine  deposits,  on 
cooling,  an  abundant  brick-coloured  sediment. 

May  not  local  injunr  produce  gout  ?-— Tes,  in  those  predisposed  tn  it. 

Do  these  attacks  frequently  return?  —  Yes;  as  long  as  we  have 
causes  existing  which  foster  a  gouty  diathesis. 

Do  these  attacks  ever  observe  periodicity  ? — Yes. 

Do  we  often  have  ^outy  twinges  before  the  attack  ?  -—  Yes. 

May  not  several  joints  suffer  in  succession  ?  —  Yes. 

Do  we  ever  have  effusion  into  the  cavities  of  the  joints  ?  —  Yes ; 
und  then  fever  may  be  induced  by  it. 

Uow  is  convalescence  from  gout  indicated?  —  By  diminution  in 
tlic  febrile  exacerbations,  restoration  of  healthy  urine,  and  return  of 
appetite 

Are  not  the  joints  sometimes  left  very  feeble? — Yes;  but  time 
produces  a  strengthening  of  them. 

What  is  that  condition  in  which  the  patient  is  left  when,  as  the 
fovor  subsides,  the  local  affection  becomes  less  inflammatory? — Chro- 
nic gout. 

M^  hat  is  the  colour  of  the  parts  affected,  and  the  other  pecufiaritaes 
in  this  state  ?  —  They  are  of  a  natural  colour,  or  less  red  than  in  the 
acute  variety.  The  pains  in  the  joints  are  more  wandering,  alterna- 
Ung  with  pain  and  cramp  in  the  stomach ;  and  the  patient  is  watchful 
and  restless,  and  the  limbs  are  disabled. 

Uow  is  the  general  health  of  the  patient  ?  —  Much  impaired ;  the 


PBACTIOB    OF    MHDIOINS.  485 

oonntenance  is  haggard,  and  there  is  langaor,  debility,  and  depression 
of  spirits,  with  the  digestive  functions  injured. 

Does  chronic  gout  inyariablj  follow  acate  ?  — ^No ;  bat  it  may  arise 
ehronic  firom  the  commencement. 

What  do  we  find  in  these  oases  f — Chalky  concretions  in  the  joints, 
sometimes  of  a  very  considerable  amount 

In  what  state  is  this  effused  ? — ^In  a  semi-fluid  state,  as  the  hydrated 
lithate  of  soda. 

What  becomes  of  the  more  flnid  part  of  this  ?*— It  is  absorbed,  and 
leaves  behind  a  hard  layer  of  the  above. 

Where  do  yon  find  the  most  of  these  concretions?  —  In  the  joints 
of  the  hands  and  feet. 

Do  these  concretions  cause  much  pain  f  —  Yes ;  from  the  pressure 
of  these  mwrnefl  upon  the  joints. 

What  seems  to  be  the  principal  deposition  in  the  urine  ?  —  Lithate 
of  soda,  tinge4  with  the  purpnrate  of  soda. 

What  are  the  external  parts  which  seem  most  liable  to  attacks  of 
goat  ? — Fibrous  tissues }  as  the  apcmeurosis  of  muscles,  and  the  sclero- 
tica, cartilages  of  the  nose,  &o. 

When  does  gout  put  on  its  most  alarming  aspect  ? — When  it  attacks 
internal  organs. 

When  gout  leaves  the  exterior  of  the  body,  and  recedes  to  the  in- 
ternal organs,  what  name  does  it  hold  ?  —  Retnxsedent  gout. 

Where  does  this  retrocession  most  generally  take  place  ?  —  To  the 
stomach  and  bowels. 

Do  we  ever  have  retrocession  to  the  dura  mater  f*— Tea ;  and  symp- 
Uaam  of  apoplexy  or  cerebral  congestion  appear. 

What  are  some  of  the  symptoms  of  gout  in  the  stomach  ? — Yomit- 
ing,  hiccup,  great  pain,  and,  when  the  boweb  are  effected,  profuse 
diarrhoea;  fever  is  present,  and,  if  the  patient  is  not  soon  relieved, 
collapse  follows,  and  the  patient  dies. 

What  18  necessary  to  be  noticed  in  the  two  varieties  of  gout  in  the 
stomach  ?  —  The  chronic  variety  is  not  inflammatoiy  in  its  character. 
aad  the  acute  is;  and  the  difference  between  the  two  may  be  learned 
6om  the  histoir  of  the  oases. 

With  what  disease  is  gout  most  likely  to  bo  confounded  ?  —  Rheu- 
matiam. 

From  what*  are  we  to  judge  ?  —  From  the  former  history  of  the 
patient. 

What  are  some  of  the  Sjrmptoms  differing  from  rhenmatism  7  - 
(Edema  of  the  affected  parts,  and  desquamation  of  the  cuticle ;  this 
is  not  seen  in  rheumatism.     The  variation  from  day  to  day  is  greater 
in  this  than  in  rheumatism*     There  is  also  very  little,  if  any,  pcrepi- 
ration  in  gout,  &c. 

What  is  the  pathology  of  this  disease  ? — ^It  is  inflammatory  in  cha^ 
racter,  sometimes  hereditary,  and  chalky  concretions  are  formed  in 
the  joiuts  and  tendons. 
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What  IB  this  obalky  oonoretion  snppoaed  to  be  dependent  uponf— > 
Upon  a  snper-abundance  of  lithates  in  the  blood. 

What  are  some  of  the  effects  of  gont  upon  the  parts  attacked ?•— 
The  joints  are  stiffened;  the  muscles  dwindle,  and  the  ligaments  lose 
their  elasticity. 

What  is  the  character  of  the  stomaeh  f— It  presents  a  veiy  peculiar 
app^mmce^  not  easily  described. 

What  are  some  of  the  causes  of  gout  ? — High  living,  excessiTe  use 
of  malt  liquor  and  animal  food,  and  stimulants  generally. 

! 

Treatment 

What  is  considered  the  most  approved  treatment  f — ^The  treatment 
of  this  affection  has  been  veiy  variouS|  and  with  different  degrees  of 
success. 

Is  the  old  notion  that  an  attack  of  gout  acts  as  a  aa^ty-valve  to  the 
system  correct?— No. 

Is  bleeding  of  advantage  in  gout  f  —  Not  unless  the  patient  is  veiy 
plethoric. 

What  is  neceesaiy  to  be  done  in  a  mild  attack  f — To  keep  the 
patient  quiet,  slight  purgation,  by  means  of  magnesia,  and  restricting 
the  diet  to  light  farinaceous  articles^  and  applying  evaporating  lotions 
to  the  part  immediately  affected. 

What  remedy  has  had  a  great  reputation  in  this  disease? — Col- 
ohicum. 

Is  leeching  of  the  part  affected  of  utility?-^ Yes. 

When  pain  is  very  severe,  are  opiates  justifiable  f — ^Yes. 

What  were  &mou8  remedies  in  this  affection  7  -^  The  Bau  m^ci- 
nale  d'Husson,  and  the  Portland  powder. 

What  are  some  of  the  other  remedies  that  have  been  used?— 
Aconitia,  delphinia,  veratria,  &o. 

What  should  be  given  to  overcome  the  lithic  diathesis  ?— -The  alka- 
lies and  alkaline  earths. 

When  we  have  chalky  concretions,  what  remedy  is  of  decided  ad- 
vantage?— Iodine,  especially  the  potas.  tod. 

In  retrooedent  gout,  what  is  necessaiy  to  be  done?*— Treat  the 
symptoms  as  they  arise,  according  to  general  rules,  and  endeavour 
to  bring  back,  by  revellents,  &o.,  the  gout  to  the  original  seat  of 
attack. 

In  regard  to  the  general  regimen,  what  plan  would  you  adopt?— 
Modify  the  diet ;  and  if  the  patient  has  been  accustomed  to  extraor- 
dinary stimulation,  reduce  the  quantity  of  stimulus,  inculcate  exer- 
else,  &o. 

What  means  would  you  adopt  to  prevent  an  attack  ?  —  Use  gentle 
exercise,  and  pay  attention  to  the  digestive  function.     See  2>yfprpsu7. 
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DISEASES  OP  THE  RESPIRATORY  ORGANS,  ETC. 

LARYNGITIS. 

What  are  the  simplest  forms  of  laryngitis  ?  —  The  erjthematic  and 
the  catarrhal. 

What  are  the  causes  of  these? — Atmospheric  changes,  sitting  in  a 
draught  of  air,  lying  upon  the  ground,  using  acrid  articles,  and  ex- 
traordinary exertion  of  the  voice  in  singing,  speaking,  &c.,  and  from 
continuity  of  inflammation  in  neighbouring  parts. 

How  is  the  affection  denoted  ?  —  By  pain  in  the  part,  redness,  and 
swelling,  sometimes  accompanied  with  fever,  the  voice  becomes 
changed,  and  now  and  then  the  mucus  expectorated  is  tinged  with 
biood,  and  sometimes  the  disease  may  exist  without  any  of  the  throat 
symptoms  being  cognisant  to  the  patient. 

What  must  be  done  in  these  cases?  —  Apply  leeches  to  the  throat, 
and  counter-irritants,  purging  with  calomel  and  rhubarb,  use  warm 
pediluvia  and  mucilaginous  drinks  and  gargles,  and  sometimes  dust 
the  part  affected  with  burnt  alum,  or  touch  it  with  argent,  nit. 

To  what  peculiar  form  of  laryngeal*  inflammation  has  the  term 
laryngitis  been  more  exclusively  applied  ? — ^To  an  inflammation  of  the 
submucous  cellular  membrane  of  the  larynx  causing  ocdematous  effusion 
into  it  (  WiUiarM) ;  this  has  also  been  called  oedematous  laiyngitis. 

How  is  huyngitis  divided  ? — ^Into  acute  and  chronic. 

AOUTB  LABTNGITIS. 

What  are  the  symptoms  of  the  acute  variety  ? — It  often  commences 
as  an  ordinary  cold ;  and  the  throat  soon  becomes  husky,  followed  by 
tenderness,  pain,  constriction  of  the  laiynx,  and  with  a  difficult  and 
prolonged  sonorous  respiration ;  and  fever  being  present,  may  first  be 
mflammatory,  but  if  the  respiration  is  much  impeded,  it  changes  to 
that  of  aa  opposite  character. 

When  the  respiration  is  much  impeded,  what  are  the  signs  ?- 
Anxiety  of  oountenanoe^  lipa  are  livid,  nostrils  dilated,  and  the  voice 
a  whisper;  and  all  the  signs  of  suffocation  are  present. 

What  is  the  condition  of  the  larynx  when  viewed  ? — ^It  is  generally 
red  and  swollen,  and  this  appearanoe  extends  to  the  epiglottis  and 
neighbouring  parts. 

In  how  short  a  time  has  death  been  known  to  take  place?— -Id 
seven  hours  from  the  first  attack. 

Is  there  anothet  variety  of  acute  laiyngitis  ?—- Yes,  the  asthenic. 

What  are  the  peculiarities  of  this  form  ? — ^Absence  of  inflammatoiy 
fever,  and  sometimes  of  pain  in  the  huynx,  and  difficult  deglutition ; 
but  Uic  other  aymptoms  of  the  two  varieties  are  alike. 

What  sometimes  takes  place  in  this  variety  ? — CEdema  of  the  glot- 
tis; and  the  disease  is  often  very  rapid  in  its  progress. 

What  arc  some  of  the  causes  of  acute  laryngitis? — Exposure  to 
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(told  aud  wet ;  or  it  may  arise  from  toDsillitis,  or  by  swailowiag  boiling 
or  corroding  liquids ;  and  it  often  occurs  in  the  course  of  the  emptiTe 
fevers. 

What  are  some  of  the  pathological  characters? — Injection  and 
thickening  of  the  lining  membrane,  and  oedema  of  the  cellular  i'^asae ; 
inflammation  of  the  epiglottis,  with  the  produoiion  of  aemm  and  pna 
in  the  cellular  tissue ;  and  in  the  cddematous  variety  the  foldt  of  the 
glottis  are  so  distended  as  nearly  to  close  the  orifice. 

What  are  some  of  the  diagnostic  marks  of  this  affectioii  f-^-Hianiie 
respiration,  the  seat  of  pain,  the  visible  condition  of  the  epiglottis,  and 
absence  of  pectoral  signs,  distinguish  it  from  disease  <^  the  ^est. 
External  abscesses  may  lead  us  sometimes  into  error,  if  sot  on  our 
guard.  It  may  also  be  distinguished  from  spasmodic  affections  by 
want  of  fever,  and  the  suddenness  of  the  attack  in  them,  &c 

What  is  the  prognosis  iu  this  disease  ?  —  Unfavourable,  especially 
when  the  disease  has  lasted  long,  and  the  difficulty  of  l^eathing  is 
increasing. 

What  are  some  of  the  most  untoward  signs? — Lividity  of  counte- 
nance, and  obtuseness  of  the^^umlties  from  impeded  cirodation. 

Trea^tmeni, 

Does  this  disease  require  early  and  energetic  treatment? — ^Tes; 
none  more  so. 

What  are  the  indications  ? — 1.  To  prevent  effusion  by  reducing  in- 
flammatory action ;  2.  When  effusion  has  taken  place,  to  prevent  the 
obstruction  which  it  causes  to  respiration  from  producing  mortal 
injury  to  the  functions;  8.  To  promote  the  removal  of  the  effused 
matter. 

How  would  yon  answer  these  ?  — By  free  bloodletting,  but  not  to 
syncope ;  leeches  and  cups,  locally,  and  repeated  bloodletting,  if  ne- 
cessary; calomel  and  tart,  ant.,  as  an  alterative;  counter-irritation  to 
side  of  neck ;  inunction  with  the  hydrarg.  ungt.,  &o.,  blistering,  and 
if  spasm  occurs,  then  dress  the  blisterg  with  beUadonna  and  mcxphia. 

It  notwithstanding  all  that  has  been  done  the  symptoms  inerease, 
what  is  necessary  ? —  The  c^ration  of  bronehotomy. 

How  long  a  time  should  bronohotomy  be  postponed  ?-^SometitneB 
for  not  moro  than  thirty  minutesi  especially  when  the  danger  is  im- 
minent. 

What  is  sometimes  necessary ?— -To  apply  ooanter4rritation  to  the 
top  of  the  chest,  especially  if  ihere  are  any  signs  of  bionehitis. 

What  is  the  most  soitabie  treatment  for  the  asthenic  variety  ?-^To 
pat  the  system  as  quick  as  possible  under  the  influence  of  mercurV) 
and  apply  counter-irritation  and  depletion  to  prevent  effusion,  and^  if 
necessary,  support  the  strength  by  stimulants. 

What  is  necessaiy  to  be  done  in  some  of  these  oases? — To  resort 
immediately  to  bronehotomy. 
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WbAi  are  mm%  of  die  sequelaB  of  this  disease  f  —  Asthcaio  bron- 
dUtis;  pneainonia)  araohnitis,  &o. 

OHKOHIO    LA&TH0ITI8. 

Whioh  ia  the  more  common,  this  or  the  acute  variety  f — This 

To  what  does  this  sffiootioB  ofifcen  suoceed  f-***To  a  n^lected  c&'jarrh^ 
in  those  exposed  to  ihe  yioisBitndes  of  weather. 

What  are  some  of  the  symptoms  of  this  aifeotion  f — Hoarseness  and 
husky  cough ;  soreness  in  the  larynx,  feh  on  local  pressure  or  swal- 
lowing; ohange  of  voice;  increased  sensibility  of  the  larynx,  from 
slight  causes ;  Mid  sometimes  paniknt  expectoration. 

Does  the  respiration  beoome  affected? — Tes;  and  the  diffionlty  of 
breathing  appears  more  at  night;  and  we  have  sometimes  the  dyspncBa 
increasing  continually  until  death  takes  place. 

What  disease  do  we  generally  have  m  combination  with  this  f  — 
Tubercles  in  the  lungs. 

What  are  some  of  the  causesf  — *It  may  arise  from  the  acute 
variety,  or  from  frequent  catarrhal  inflammation,  especially  in  the 
iatemperate ;  also  firom  anything  that  may  act  as  a  continual  stimulus 
to  the  organ. 

What  are  some  of  the  pathological  characters? — Bedness  and 
roughness  of  the  mucous  lining;  thickening  of  the  submucous  tissue; 
contraction  of  the  ligaments,  and  general  degeneration  of  the  muscles; 
ulceration  of  the  mucous  and  submucous  tissues,  and  sometimes  ne- 
crosis of  the  cartilages. 

What  are  the  principal  diagnostic  marks  ?  —  Permanent  change  of 
voice  and  peculiar  cough,  hissing  breathing,  and  pain  or  tenderness 
of  the  laiynx  on  pressure. 

What  is  the  prognosis  of  this  affection  ?  —  In  mild  cases  and  good 
oonstitutions  it  is  favourable ;  but  in  scrofulous  habits,  and  where  we 
have  tuberoules,  it  is  unlhvourable. 

SPreatment 

What  are  the  indications  for  treatment  f—^To  subdue  chronic  in- 
fiammmtion,  and  remove  its  bad  effects,  to  relieve  urgent  symptoms  as 
they  arise,  and  to  improve  the  general  health. 

What  is  the  first  thing  requisite  ? — ^A  perfect  rest  of  the  parts,  and 
protection  ftom  irritating  particles  in  the  air. 

I9  local  bleeding  ever  necessary,  or  counter-irritation  beneficial  ?  — 
Tes,  by  leeohes  applied  at  the  sides  of  the  laiynx,  and  by  croton  oil, 
or  ungt.  tart.  emet. 

How  would  you  modify  diseased  texture,  and  promote  absorption  in 
liie  effosed  part?— By  a  mercurial  course,  if  there  are  no  tubercles. 

If  mercury  is  hurtfid,  what  other  remedy  would  you  use  ? — ^Iodine. 

What  are  some  of  the  local  applications? — ^Argt.  nit.,  cupri  sulph., 
hjd.  c.  ooiToe.,  applied  by  means  of  a  brush,  or  strong  solution,  and 
iodide  of  zinc 
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What  ifl  Decesaaiy  to  relieve  u^Bt  symptomsf — When  spumodie 
cough  is  present,  we  use  helladonna,  camphor^  ether,  and  opinm,  Ac. 

How  would  you  answer  the  third  indioationa  ?^-By  alterative  tonics, 
good  diet|  and  air. 

LABTNQITia    MBMBRANAOBAy   TKA9HB1TI6,  OB    OROTIP. 

What  are  the  symptoms  of  this  afifeetion?-^  The  first  signs  are  not 
distinctive,  and  seem  essentially  those  of  the  eaitaiThal  kind. 

When  the  affection  is  at  all  developed,  what  do  we  have  f — Stridn- 
lous  respiration ;  a  cough,  of  a  rough,  harking,  ringing  kind^  followed 
by  sonorous  respiration,  and  the  voice  is  very  hoane ;  there  is  also 
intense  excitement  of  the  circulation^  hot  skiu;  flushed  face,  annous 
countenance,  &o. 

When  do  these  symptoms  generally  occur?— At  night ;  and  then 
we  have  a  slight  remission,  and  an  exacerbation,  wi&i  increase  of 
Bymptoms,  on  the  next  night,  &c. )  and,  if  the  disease  continues^  the 
respiratory  function  becomes  ahnost  entirely  stopped. 

Does  the  voice  become  changed  f  -*  There  is  a  coogh  present,  and 
sometimes,  in  the  act  of  coughmg,  the  patient  discharges  a  thick,  te- 
nacious substance  from  the  trachea,  and  the  voice  becomes  hoarse  and 
whining,  and  sometimes  suppressed. 

How  long  a  time  may  elapse  before  the  disease  reaches  its  height? 
— Sometimes  in  twenty-four  hourS|  and  sometimes  not  before  several 
days. 

What  generally  marks  the  stage  of  coDapse  ?  —  Failure  of  the  vital 
powers;  difficulty  of  breathing  being  undiminished;  pulse  weak, 
thready,  and  irregular;  cough  more  suppressed;  voice  gone;  face 
swollen  and  livid ;  skin  cold  and  clammy;  and^  if  in  an  in&nt^  we  may 
have  convulsions. 

May  patients  recover,  even  in  this  stage?— Yes,  by  the  t^unowing 
up  of  the  albuminous  exudation. 

Are  there  any  varieties  of  this?  —  Yes;  the  sthenic  and  asthenic. 

Who  do  these  varieties  attack? — The  sthenic  attacks  the  robust 
and  plethoric ;  the  asthenic,  the  debilitated. 

In  whom  does  the  spasmodic  form  of  inflammatory  croup  oocnr?^ 
In  irritable  children,  and  those  of  a  nervous  temperament 

Does  there  not  sometimes  occur  a  form  of  croup  where  there  appears 
to  be  simply  a  spasmodic  affection  without  inflammatoiy  symptoms  ?— 
Yes;  these  cases  are  generally  relieved  by  an  emetic,  and  such  medi- 
cines as  allay  irritability  and  spvm,  as  small  doses  of  morphia  in  cam- 
phor-water, or  tincture  of  hyoscyamus,  &o. 

What  are  the  pathological  charaoteristios  in  croup  ? — ^In  early  death 
wo  find  injection  of  the  mucous  membrane  of  the  kiynx,  trachea,  and 
bronchi ;  and,  at  a  more  advanced  stage,  we  have  alDuminpus  concre- 
tions upon  the  mucous  membrane;  and,  in  very  inflammatory  cases. 
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we  lukTe  ibis  membrane  ihiok  and  tenaoiooB  j  and  sometimes  the  lungs 
are  also  implicated.    - 

Has  liiere  yet  been  any  satis&ctoiy  account  of  the  essential  nature 
of  oroup  ? — ^No ;  many  and  yarious  opinions  have  been  advanced^  but 
the  question  is  yet  unsettled. 

What  ave  tbB  diagnostic  marks  of  this  disease? — The  pecnliar 
Bound  of  the  breathing,  cough,  and  altered  yoioe ;  and  when  the  dis- 
ease is  far  adTanced,  we  may  diagnoaticate  it  from  disease  of  the  lungs 
by  the  intercostal  spaoes  being  well  filled  up  in  breathing,  and  by  a 
good  sound  on  percussion ;  and  it  may  be  distinguished  fnmi  spasm  of 
tke  glottis,  and  hysterical  affectioiis,  by  feyer  being  present,  and  the 
general  histoiy  of  the  case. 

What  are  the  causes  of  this  disease  ?  —  Exposure  to  cold  and  wet ; 
eating  indigestible  articles;  and  sometimes  it  appears  to  be  here- 
ditary. 

Who  are  more  frequently  attacked  ? — Children,  from  one  to  six 
years. 

What  is  the  prognosis  in  inflammatory  eronp? — ^Very  unfavourable, 
especially  if  it  is  not  attacked  vigorously,  and  when  it  occurs  in  very 
young  patients. 

What  are  the  indications  for  treatment?  —  To  diminish  febrile 
action,  to  prevent  formation  of  false  membrane  and  albuminous  exu- 
dation in  the  air  passages;  and  when  these  have  formed,  to  promote 
their  expulsion,  and  to  subdue  spasm;  and  lastly,  to  support  the 
powers  of  life  in  the  latter  stages,  so  as  to  prevent  spasm,  and  to  en- 
able the  trachea  to  throw  off  the  matters  exuded. 

How  would  you  answer  the  first  indication  ? — ^By  an  emetic  of  tart, 
ant.  et  ipecac.,  warm  bath,  and  mercurial  purgative,  and  by  emetic  of 
alum. 

If  the  symptoms  do  not  yield,  what  then  is  necessary?  — Blood- 
letting generally;  and  leeching,  and  cupping. 

What  is  necessary  in  the  second  stage  ?  —  Still  to  pursue  the  anti- 
plogistic  course,  by  administration  of  antimonials  and  mercurials, 
frequently  repeated.  Blisters  have  been  recommended,  but  must  be 
used  with  caution.     Counter-irritation  is  highly  beneficial. 

How  is  the  second  indication  answered  ?  —  By  emetics  and  expec- 
torants. 

Which  are  the  best? — While  the  pulse  is  full,  tart.  ant.  is  excel- 
lent ;  and  when  the  inflammatoiy  symptoms  have  subsided,  squills 
and  vin.  ipecac,  are  eood. 

Are  alkaline  medicines  beneficial?  —  Tes;  these  in  combination 
with  mercurials  in  large  doses,  are  of  decided  benefit. 

How  would  you  assist  in  reducing  spasm  ? — By  means  of  antispas- 
modics, internally  and  externally. 
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Id  the  last  stage,  when  we. have  proBtration,  what  is  necessMy?— 
A^dministratioo  of  stimuIaDts  and  cordials,  as  brandy,  ammonia,  &e. 

What  should  guide  yoa  in  the  treatment  of  the  modification  of 
croup? — General  principles  applicable  to  an j  of  the  complioatiov»B 
where  croup  is  not  present. 

Is  tracheotomy  of  any  advantage  in  croup  ?-«^ot  genaEally,  unlen 
performed  early. 

Are  relapses  frequent  in  this  disease  f — ^Yes }  and  we  shoiuki  there- 
fore watch  our  patient  carefdlly. 

Do  we  ever  apply  substances  immediately  to  the  larynx?-*— Yes, 
sometimes;  and  those,  especially,  that  are  applicable  to  chronic  laryn- 
gitis, as  argent,  nit.^  burnt  alum^  &c. 

IiARYNGISMTJS    STRIDULUS,  AC. 

What  is  the  history  of  this  affection  ? — ^The  attack  comes  on  during 
sleep ;  the  child  starts  suddenly ;  struggles  for  breath ;  face  flushed, 
and  swollen,  and  purple ;  and  after  repeated  efforts,  we  haye  long  in- 
spiration, accompanied  with  a  hooping  or  crowing  noise. 

What  sometimes  cause  these  attacks? — Irritation  or  tossing  in  the 
air  by  the  nurse,  or  sudden  exposure  to  cold  air. 

At  what  period  does  this  generally  attack  children  ?  — During  the 
period  of  dentition,  and  it  may  occur  frequently  during  the  day. 

What  sometimes  is  the  state  of  the  hands  and  feet  ?  —  They  are 
convulsively  contracted,  and  the  thumbs  convulsively  clenched  on  the 
palms  of  the  hand,  and  the  great  toe  drawn  in;  and  sometimes  general 
spasm  is  present. 

Is  this  a  nervous  affection?  —  Yes. 

What  is  the  prognosis  ?— Various,  as  the  disease  may  depend  upon 
different  causes ;  if  it  proceeds  from  intestinal  or  dental  irritation,  it 
will  disappear  as  these  are  relieved;  but  if  it  depends  upon  oerebral 
influence,  the  danger  is  greater. 

What  may  be  done  to  relieve  the  spasm  ?— Dash  cold  water  in  the 
fiice;  blow  in  the  ear;  use  the  antiposmodios;  tobacco  enema,  &c. 

How  would  you  prevent  it  ? — ^By  removing  the  cause  of  irritation^ 
and  improving  the  general  health  and  tone  of  the  nervous  system. 

Is  the  dietetic  management  of  importance  ? — Yes ;  great. 

Is  change  of  air  beneficial  ?  —  Yes. 

Are  adults  ever  troubled  with  spasm  of  the  glottis  ?  —  Yes. 

What  are  some  of  the  causes  of  this  disease  r  —  Pressure  upon  the 
larynx  and  trachea,  or  upon  the  nerves  of  the  part  from  foreign 
bodies  in  the  larynx  or  oesophagus;  and  from  aneurism  of  the  aiteria 
innominata,  &c. 

What  is  the  prognosis  ?  —  Unfavourable,  as  long  as  the  original 
affection  is  of  serious  import. 

What  is  necessary  to  be  done  ?  —  To  observe  perfect  quiet^  and  the 
use  of  antispasmodics;  and  nauseants. 


PBACTICB    OF    MBDICINE.  44S 

Do  we  eyer  have  anything  like  oronpj  affections  in  adnlt  females  F 
— Tes;  especially  the  hysterical. 

What  is  necessary  for  relief  ?  — The  remedies  proper  for  hysteria} 
the  use  of  the  cold  donche ;  spirits  of  ammonia  to  nostrils,  &o. 

What  are  some  of  the  morbid  prodnotiona  sometimes  occurring  in 
the  larynx  and  trachea?  —  Hypertrophy  of  cartilages;  ossifioation  of 
cartilages ;  tubercles ;  polypoid,  and  other  tumours. 

Do  foreign  bodies  ever  escape  into  the  larynx  and  trachea  ?  —Yes. 

How  would  you  dblodge  them? — By  an  emetic^  or  the  means 
pointed  out  by  the  surgeon* 

BRONCHITIS. 

Under  what  head  are  catarrhs  usually  treated  ?  —  Under  that  of 
bronchitis ;  they  being  generally  the  milder  forms  of  bronchitis. 

What  plans  of  treatment  have  been  adopted  in  catarrhs  ?  —  If  the 
case  is  yeiy  mild,  a  warm  pediluvium,  an  opiate  at  bed-time,  and  warm 
drinks,  are  all  that  are  requisite ;  but  if  the  case  is  more  severe,  we 
may  resort  to  a  mild  cathartic,  a  nauseating  or  alkaline  expectorant, 
and  keeping  the  patient  in  an  equable  warm  temperature,  and  letting 
him  abstain  from  animal  food,  and  all  stimulants. 

What  plan  of  treatment  was  adopted  by  Dr.  Williams? — Drying 
np  a  cold,  or  abstinence  from  all  fluids  for  twenty-four  hours,  and  fa« 
Yonring  perspiration  by  warmth,  &c. 

In  cases  of  corysa  what  is  sometimes  necessary,  especially  in  chil- 
dren ?-— To  steam  the  head  over  hot  water  or  vinegar,  or  allowing  a 
portion  of  tar  to  be  evaporated  in  the  room,  and  the  use  of  the  cubeb 
lozenge. 

To  what  disease  has  the  term  bronchitis  been  applied?— To  the 
Tarious  diseases  of  the  respiratory  organs. 

Is  this  correct? — No;  the  term  should  be  exdusively  applied  to 
inflammation  of  the  bronchial  mucous  membrane. 

How  has  bronchitis  been  divided  ? — Into  the  acute  and  chronic. 

How  are  the  symptoms  of  these  varieties  divided  ?  — Into  local  and 
generaL 

What  are  the  genera]  signs? — ^Febrile  excitement,  enfbebled  strength, 
chilliness,  pains  in  the  back,  the  pulse  frt)m  90  to  100  in  a  minute, 
with  thirst,  anorexia,  headache,  Ac. 

What  are  the  local  signs?** Cough,  expectoration,  soreness  of  the 
ehest,  and  change  in  the  respiratory  murmur* 

What  kind  of  a  rhonohus  do  you  generally  have  at  the  commence- 
ment?— Sonorous;  and  this  is  heard  more  especially  in  the  larger 
tubes,  while  in  the  smaller  tubes  we  have  sibilant,  or  whistling. 

Is  feebleness  of  respiration  a  more  constant  sign  ?  —  Yes. 

What  is  the  condition  of  the  chest  when  percuseed  ? — Clear  at  first; 
bat  becomes  rather  dull  as  the  disease  advances,  and  the  tubes  become 
filled  as  secretion  occurs. 
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What  BOttnds  have  we  now  ? — The  moist  iniioofis,  asd  saberepiteiit, 
rarying  with  the  tubes  affected. 

What  is  the  character  of  the  expectoration  ?  — *  At  first  it  has  no- 
thing peculiar,  but  as  the  disease  advances  to  resolution,  or  passes  on 
to  the  chronic  form,  we  haye  it  then  transparent,  consisting  of  tlun 
mucous;  or  thick,  opaque,  and  of  a  whitish  colour;  and,  if  the  dis- 
ease is  intense,  we  maj  hare  purulent  mattet  mixed  wi1&  it. 

What  is  the  duration  of  acute  bronchitis? — A  few  dajs;  and 
generally  terminates  fnyourably. 

What  is  the  pathological  character  of  this  affection  1 — ^We  find  the 
mucous  membrane  alone  involved,  with  injection  of  the  mucous  mem* 
brane,  ecchjmosis,  thickening,  and  induration. 

Is  there  any  difference  in  anemic  patients? — Yes,  the  membrane 
is  found  pale  and  opaque. 

Are  ulcerations  frequent  ?  —  No* 

Is  there  ever  an  efiusion  of  lymph  and  formation  of  filke  mem- 
brane?—  Yes. 

Do  wc  ever  have  serous  effusion  in  the  submucous  eelhikr  tissue  ? 
—-Yes,  and  the  consequent  oedema. 

When  this  disease  ocours  as  a  primary  affection,  or,  on  the  contrary, 
as  a  secondary,  what  is  the  prognosis  ?  — When  primary,  and  the  dis- 
ease of  only  partial  extent,  it  is  fiivourable ;  but  when  iv  depends 
on  a  secondary  affection,  as  tubercles,  it  is  unfavouraUe. 

Must  not  our  opinion  of  the  dangers  from  bronchitis  be  modified 
by  its  prevailing  as  an  epidemic;  or  not?— Yes ;  it  is  much  more  firtal 
when  epidemic. 

Treatment, 

What  is  the  treatment  of  this  affection  ?  —  When  the  paiHent  is  of 
full  habit,  and  much  fever,  the  lancet  is  decidedly  indicated,  and  an- 
tiphlogtstics  generally  and  counter-irritants;  but  in  mild  cases,  we 
resort  to  nauseating  and  stimulant  diaphoretics  and  expectorants. 

Which  are  considered  the  best  diaphoretics? — The  vegetable. 

What  other  articles  are  sometimes  used?— Combinations  of  tart, 
ant.  et  ipecao. 

Are  cough  mixtures  beneficial  ?-— Yes ;  in  the  first  stages,  those  of 
an  alkaline  character,  to  which  is  added  a  mild  nauseant.  Afterwards 
when  the  disease  is  abated,  we  may  nse  tiiose  of  a  more  stimulating 
character,  sometimes  combined  with  an  anodyne. 

What  are  some  of  the  mo<Hfying  circumstances  in  the  treatment 
of  this  disease  ?^~Age,  and  the  previous  general  health  of  the  patioit 

What  two  periods  of  life  are  peculiarly  liable  to  this  affection?— 
That  of  childhood  and  old  age.^ 

What  is  the  peculiarity  in  children  ? — Its  tendency  to  spread,  wad 
also  pass  to  lobular  pneumonia. 

Which  lung  is  more  apt  to  be  affected  ? — The  right 

What  are  the  physical  signs  in  lobular  pneumonia  ?  —  Very  siighty 
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dry  ihoQohi ;  and  we  have  saborepitant  thonobiis  heard  newrly  always. 
The  sound  on  percussion  is  clear,  except  when  the  tabes  have  been 
cloeed  for  some  time,  foUowed  by  loose  cough,  orfehopncDa,  flushing  of 
the  whole  face,  of  a  purplish  hue,  great  febrile  excitement,  and  eere- 
bial  symptoms. 

What  is  the  best  treatment?  —  Local  depletion,  when  necessary; 
nauseating  expeotorantSif^  ipecaouanha  in  dyrup)  and  if  much  mucus 
is  present  in  Uie  tubes^  sufficient  to  produce  emesis;  squills  are  also 
beneficial;  sinapisms,  &c. 

Would  you  not  frequently  change  the  position  of  the  child  ?  -~ 
Yes;,  never  allow  it  to  remain  more  than  two  hours  in  the  same 
posture. 

In  taking  blood,  what  should  guide  you?  — The  paleness  of  the 
patient,  and  not  the  pulse ;  and  in  leeching,  you  should  always  be 
present  to  watoh  the  effects  of  the  quantity  tiJcen. 

What  are  the  peculiarities  of  bronchitis  in  old  men  ? — ^Its  variable- 
ness as  regards  the  affected  portion  of  the  bronchial  tubes,  and  its 
attacking  the  smaller  tubes  and  similating  pneumonia^  and  hence  has 
been  called  pertpneumania  notha. 

From  what  does  the  patient  suffer?— > From  dyspnoea,  especially  if 
the  patient  labours  under  emphysema. 

Should  your  patient  be  robust,  and  you  are  called  early,  what  is 
necessary  to  be  done  ? — ^To  resort  immediately  to  venesection. 

When  secretion  has  taken  place,  and  the  patient  is  reduced,  what 
ia  the  danger  in  bleeding? — It  prevents  the  expectoration,  and  causes 
greater  dyspnoea. 

What  are  the  remedies,  then,  on  whioh  we  rely  ?-*Ycgetable  eme- 
tics, in  small  doses,  and  expectorants  of  a  stimulating  character,  such 
as  serpentaria  or  ammon.  carb.,  or  gum  ailimoniae. 

When  the  secretion  is  lymph-like  and  tubular  in  form,  what  reme- 
dies are  best  adapted  to  the  case?  —  Emetics  and  expectorants,  and 
eometimes  a  resort  to  the  mercurials. 

To  what  diseases  is  acute  btonchiiis  a  usual  accompaniment?  —  To 
measles,  typhoid  fevers,  and  most  of  the  exanthematoos  affections. 

What  affections  peculiarly  favour  the  development  of  bronchitis? 
Pisease  of  the  heart  and  lungs. 

OHBovio  aaoirosiTis. 

From  what  does  this  form  originate  ? -^  Sometimes  it  is  chronic 
from  its  commencement ;  at  others  it  follows  the  acute  variety. 

There  toe  several  varieties^  what  is  the  character  of  the  common 
mucous  catarrh  ? — A  secretion  of  white  muous^  sometimes  puriform, 
and  in  irr^ular  shreds. 

What  is  the  character  of  the  febrile  excitement?— Grcnerally  mild, 
and  greater  at  night  than  day. 

What  are  the  physical  signs  ?  —  Most  rhonchus,  now  subcrepitant, 
38 
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and  now  ooaree  mnoovB }  and  the  respintioii  is  sometimes  load  and 
at  others  feeble ;  the  latter  generally  preponderating. 

By  what,  however,  is  oar  diagnosis  made  more  sure?-— By  the  ab- 
sence of  the  signs  which  other  affections  of  the  chest  present. 

What  disease  often  follows  in  the  wake  of  this  disease? — Tuber- 
culous phthisis. 

What  is  the  treatment  in  this  form  of  bMiehitis  ?  —  That  of  acnte 
bronchitis ;  and  a  free  use  of  some  of  the  balsamic  preparationB. 

What  should  be  our  advice  in  regard  to  h^enic  means?  —  If  the 
disease  is  at  all  acute,  confine  your  patient  to  the  house ;  and  if  not 
acute,  allow  him  to  walkout  in  mild  and  pleasant  weather;  and  some- 
times a  seap-Yoyage  may  be  prescribed^  and  wearing  of  warm  articles 
of  clothing. 

What  are  the  characteristics  of  pituitary  catarrh? — It  does  not 
follow  the  acute  affection ;  and  the  local  signs  are  those  of  the  various 
rhonchi,  both  dry  and  moist,  and  a  preponderance  of  the  moist  over 
the  dry ;  and  sometimes  all  the  rhonohi  are  heard  at  once^  and  little 
fever  is  present. 

What  does  it  resemble  ?  -^  The  more  acute  varieties  of  catarrh ;  but 
is  more  intractable. 

What  is  the  treatment  in  thb  variety? -^Nauseating  expectorants. 
Lobelia  is  very  beneficial.     Bals.  copaib.,  Venice  turpentine,  &o. 

How  would  you  prevent  an  attack  of  it  ?  —  By  the  use  of  cold  af- 
fusion and  quinine. 

What  other  variety  do  you  find? — Dry  catarrh^  in  which  there  is 
little  or  no  expectoration. 

What  is  the  prominent  lesion  in  this  variety  ?  —  Thickening  of  the 
mucous  membrane. 

Is  there  much  febrile  excitement  f  -^  No. 

What  is  the  nature  of  the  cough  ?  —  Short  and  dry. 

What  is  the  state  of  the  percussion?  —  Sonorous  throughout,  and 
sometimes  more  so  than  natural,  from  emphysema  being  present. 

What  is  the  state  of  the  respiration  f  —  Feeble ;  and  sometimes  a 
rough,  rustling  sound  is  heard ;  the  dry  rfaonchus  is  sometimes  also  heard. 

Where  is  the  sibilant  rhonohus  usually  confined  ? — ^To  the  anterior 
portion  of  the  chest. 

What  other  complication,  beades  emphysema,  do  we  often  meet 
with  ?  —  Hypertrophy  and  cUlatation  of  the  heart. 

Is  the  duration  of  this  disease  longer  than  that  of  the  other  varie- 
ties? — ^Yes ;  and  renders  other  acute  affections  which  arise  more  diffi- 
cult to  manage. 

On  ^at  does  the  treatment  of  this  disease  depend  ?  —  Principally 
upon  hygienic  means  :  as  warm  clothbg,  protection  from  vicissitudes 
of  weather;  and,  if  the  patioBt  insists  upon  medicines,  the  alkalies 
are  decidedly  beneficial. 

What  is  chronic  bronohitiB  frequently  coexistent  with  ?  —  Tubercu- 
lous phthisis. 
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Is  not  bronchitis  sometimefi  dependent  upon  canstitntiona]  taint  ? — 
Yes ;  it  may  arise  from  syphilis  or  scrofula^  and  it  then  should  be 
treated  as  these  diseases  generally  are. 

PERTUSSIS,   OB    HOOPING-OOUaH 

What  do  you  understand  by  hooping-cough?  —  A  peculiar  state 
of  the  neiTOus  system,  aooompanied  with  bronchitis,  and,  sometimes, 
gastrio  irritation. 

How  often  does  this  affection  generally  attack  an  individual  ?  — 
Once  in  a  life-time. 

Who  are  the  subjects  most  affected  ? — Children. 

What  is  the  character  of  the  affection  as  regards  duration  ? — It  is 
self-limited,  cannot  be  cured,  but  may  be  mitigated. 

Do  patients  suffer  from  the  bronchitis  attending  it? — Yes;  in  this 
lies  the  chief  danger. 

Is  the  secretion  greater  in  this  than  in  the  ordinary  varieties  of 
bronchitis  ?  —  Yes ;  and  it  tends  to  the  lower  parts  of  the  tubes, 
thereby  causing  dilatation. 

When  a  fatal  termination  takes  place,  what  is  the  cause  ?  —  Feeble- 
ness of  the  patient,  and  a  consequent  inability  to  expectorate ;  or,  in 
children,  to  discharge  the  secretion  by  vomiting;  or  on  account  of  the 
lungs  becoming  implicated. 

Ik>es  the  parenchyma  of  the  lungs  sometimes  become  affected? — 
Yes ;  and  we  then  have  pneumonia. 

May  we  not  have  the  brain  implicated  in  cases  of  children  ? — ^Yes ; 
acute  hydrocephalus  may  occur. 

What  is  the  peculiar  mark  of  the  affection  ?  —  The  hooping  cha- 
racter of  the  inspiration,  and  its  paroxysmal  nature. 

What  is  the  character  of  the  rhonohi  ? '— Both  diy  and  moist,  and 
Bometimea  gurgling  from  the  collection  of  mucus. 

What  IS  the  character  of  the  secretion?  —  Thick,  glairy  mucus; 
and  it  sometimes  contains  pus  intermixed  with  blood. 

What  is  the  character  of  the  countenance  ?-*Bluish  in  colour,  with 
puffed  eyelids. 

When  fever  occurs,  what  are  we  to  fear? — Inflammation  of  the 
lungs. 

May  not  the  fever  in  it  become  typhoid  ?-*  Yes. 

What  should  be  our  treatment  in  such  cases  ?-^  That  peculiar  to 
that  form  of  fever. 

Is  the  diagnosis  difficult?— No;  not  after  the  second  week;  wo 
then  have  the  paroxysms,  whooping,  &c. 

What  is  the  prognosis?  —  Favourable,  when  uncomplicated. 

What  should  be  our  aim  in  the  treatment?  — To  promote  the  secre- 
tion into  the  tubes,  and  fiivour  its  removal,  and  remove  spasm. 

What  remedies  favour  this  ?  —  Mild  emetics  during  the  day,  for  a 
Wtsek  or  two,  and  mild  nauseating  expectorants,  as  ipecacuanha.  As- 
jafcetida  is  of  great  service,  and  alum,  the  alkalies,  and  friction  along 
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the  spine  and  over  the  breast,  with  the  oleum  roeoini,  and  other  efim- 
ulant  linaments. 

Are  revulsives  to  the  chest  servieeable  f — ^Yes ;  espeeiallj  sinapisms. 

What  remedies  have  been  found  very  beneficial?— BeUadonnai 
subcarbonate  of  iron,  arsenite  of  potash,  &a 

Is  change  of  air  beneficial  ?— Yes. 

Is  this  disease  contagions  ?  •«—  Yes. 

PLEURIST,    OB    PLSUBITI8. 

What  do  you  mean  by  pleurisy? — Inflammation  of  the  serous 
membrane,  lining  the  thoracic  cavity,  and  investing  the  contained 
organs  of  respiration. 

How  many  varieties  are  there ?  — Three ;  1,  simple  pleurisy;  2, 
pleurisy  with  tubercular  complication ;  and  8,  pleurisy  ocHuplicated 
with  acute  lesion  of  the  parenchyma  of  the  lungs. 

What  is  the  first  pathological  change  which  takes  place  in  the 
membrane  ?  -*  Injection  of  the  vessels  situated  in  the  subserous  cellu- 
lar tissue. 

What  next  takes  place? —-Development  and  eflPusion  of  lymph, 
which  is  generally  deposited  at  the  lower  portions. 

Is  there  much  difference  in  the  quantity  of  the  lymph  efiused  in 
persons  of  different  temperaments  ?  —  Yes ;  in  the  plethoric  and  ro- 
bust the  lymph  is  deposited  in  larger  quantities  than  in  the  lymphatic. 

Should  the  inflammation  exist  for  some  time  unchanged,  is  pus  ever 
produced  ? — Yes. 

What  circumstances  occur  during  the  recoveiy  of  the  patient? — 
As  the  serum  is  absorbed,  the  lungs  and  thorax  approach  near  each 
othcr^  and  adhesion  is  the  result. 

What  takes  place  in  the  adhesions  ?—Th^  become  organized,  and 
new  vessels  are  formed  in  the  lymph. 

Is  the  chest  contracted  by  the  adhesion  taking  place  between  the 
pleura  coRtalis  and  pulmonalis  ? — Yes ;  and  in  the  ratio  to  the  quan- 
tity of  the  liquor  exhaled. 

What  is  the  character  of  the  fluid?  —  Mostly  serum,  or  semm 
mixed  with  flocculi  of  lymph ;  or  there  may  be  purulent  matter  vaiy- 
ing  with  the  stage  of  the  disorder. 

flow  would  you  divide  the  signs  and  symptoms  in  pleurisy  f — ^Into 
the  local,  embracing  physical ;  and  general. 

What  are  the  physical  signs  developed  by  these  changes  ?— A  rough 
sound  in  the  respiration,  like  two  pieces  of  leather  rubbed  together ; 
dulness  on  percussion ;  and  as  fluid  is  eflPnsed  we  have  dulness  over 
the  seat  of  the  affection,  increasing  to  flatness,  uid  this  flatness  is 
much  more  marked  at  the  lower  uan  at  the  upper  portion  of  the 
chest,  owing  to  gravitation. 

May  not  this  flatness  depend  upon  another  cause  ?  —  Yes,  upon  the 
production  of  lymph ;  and  the  flatness  then  does  not  disappear  wh«n 
be  position  of  the  patient  is  changed. 
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What  are  we  enabled  to  judge  frooii  the  degree  of  flatness? — The 
extent  of  the  effusion. 

Does  this  flatness  mark  the  declining  stage  aoeurately  ? — No ;  for 
the  lung  requires  time  to  resume  its  usual  elasticity 

Is  there  oyer  much  enlargement  of  the  affected  sidef — Yes;  and 
it  yaries  with  the  quantity  of  the  fluid  effused. 

Is  the  position  of  the  heart  ever  altered  ? — Yes ;  it  may  be  pressed 
by  the  fluid  to  the  right  of  the  sternum,  or  back  to  the  left  axilla. 

What  is  the  character  of  the  respiration?  —  In  the  early  stages 
&eble,  depending  either  upon  pain  or  effusion. 

Do  we  eyer  have  rude  respiration  ?  —  Yes ;  when  the  lung  becomes 
eondensed,  or  the  effused  lymph  is  dense. 

Wiukt  is  the  character  of  the  resonance  of  the  voice,  when  we  have 
bronchial  respiration?  —  We  have  bronchophony,  with  a  peculiar 
quivering  in  the  tone. 

What  is  meant  by  egophmyf — When  the  bronchial  respiration  is 
rather  feeble,  and  the  effused  fluid  of  moderate  density,  and  not  large 
in  quantity,  the  resonance  of  the  voice  is  less  bronchial,  and  its  vibra- 
tion is  increased,  resembling  the  bleating  of  a  goat. 

Where  is  this  generally  heard?  —  From  the  anterior  portion  of  the 
axilla  to  the  scapula,  and  from  thence  to  the  spine. 

Do  we  ever  have  little  resonance,  and  no  vibration  of  the  voice? — 
Yes  I  and  this  depends  upon  the  obstruction  of  the  passage  of  air 
through  the  tubes. 

What  is  another  sign  of  pleurisy  ?  —  The  friction  sound ;  but  it  is 
very  variable,  and  occurs  at  the  commencement  and  at  the  end  of  the 
disease. 

What  b  this  dependent  upon  ? — The  almost  entire  effusion  of  lymph. 

Are  the  negative  signs  of  great  importance  in  the  diagnosis  of  this 
disease  ?  —  Yes. 

Is  the  recovery  from  pleurisy  rapid  ?  —  No ;  and  the  lung  does  not 
recover  for  some  time  its  natural  respiration. 

What  are  the  rational  or  general  signs  of  this  disease  ? — Pain  ;  and, 
when  severe,  it  is  felt  near  the  nipple,  and  it  is  acute  and  lancinating ; 
and  this  pain  may  vary  in  degree,  and  is  greater  as  the  effusion  is 
more  extensive )  and  the  cough,  in  the  milder  varieties,  is  generally 
short  and  insignificant. 

How  is  the  respiration  performed  ?  ^ —  In  the  beginning  of  the  dis- 
ease, when  the  pain  is  severe,  it  is  performed  mostly  with  the  healthy 
lung. 

How  is  the  decubitus  ?  —  The  patient  rests  upon  the  healthy  side, 
and  when  there  is  much  eflusion  he  reclines  upon  the  diseased  side,  tu 
allow  the  healthy  lung  full  play. 

'  Does  pleurisy  have  many  symptoms  in  common  with  other  inflam- 
mations of  the  serous  tissues  ?  — Yes. 

What  do  we  generally  have  at  the  commencemet  of  an  attack ?—^ 
Chill,  followed  by  heat  and  sweating 

:j8* 
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What  is  ihe  oharacter  of  the  fever? — PenoBteiit;  wiiAi  a  ipa&Af 

tense,  and  small  pnlse. 

Is  there  mnch  secondary  irritation  ? — No. 

Upon  what  does  the  cerebral  and  intestinal  irritation  d^end  ?  — 
Upon  the  oharacter  of  the  ferer. 

Is  the  diagnosis  of  pleorisy  difficult  f — No. 

With  what  is  it  most  likely  to  be  confounded?— With  plenrody- 
nia ;  but  in  this  the  pain  is  more  shifting  than  in  pleurisy;  and  there 
is  generally  no  fever. 

Is  there  much  difficulty  in  distinguishing  this  from  pericarditis?— 
Yes ;  especially  where  the  left  pleura  is  affected. 

What  is  the  prognosis  in  pleurisy  ?«— Favourable  in  the  simple 
variety;  but  if  the  effusion  is  large,  or  the  disease  chronic,  It  is 
doubtful ;  and  when  accompanied  with  tubercles,  still  more  doubtful. 

What  is  the  treatment  of  pleurisy  ?  —  Antiphlogistic. 

After  a  general  bleeding,  would  you  use  local  depletents?  —  Yes; 
taking  the  moment  for  their  repetition  when  the  pain  is  most  acute. 

What  other  applications  are  necessaiy  ? — Hop  poultices  and  warm 
fomentations. 

Are  blisters  of  benefit?— Yes;  when  the  active  inflammatory 
symptoms  have  been  checked. 

Do  they  promote  absorption? — Yes;  and  are  hence  beneficial  in 
the  more  advanced  stages — small  blisters  frequentiy  repeated  are  de- 
cidedly so. 

How  would  you  guard  your  patient  from  relapse  ? — ^By  application 
of  a  plaster  to  the  side,  and  clothing  the  chest  warmly. 

What  are  some  of  the  internal  remedies?  — Tart,  ant.,  }th  to  ith 
gr.,  to  produce  diaphoresis  in  the  commencement;  followed  by 
hydrarg.,  nitre,  digitalis,  squill,  and  colohioum. 

What  is  the  best  remedy  ?  —  Hydrarg.  chl.  mit.^  in  combination 
with  Dover's  powder,  or  ipecacuanha. 

Are  vegetable  diaphoretics  beneficial?  —  Yes;  in  tiie  advanced 
stages. 

How  do  anodynes  act  ?  —  As  palliatives,  and  are  generally  given 
in  combination. 

What  is  the  best  form  to  administer  opium?  —  In  Dover's 
powder. 

If  little  fever  still  exists,  and  the  patient  has  still  effused  fluid  in 
hi8  che8t,  what  hygienic  means  would  you  resort  to  ?  —  Change  of  air 
by  a  journey,  and  the  application  of  iodine  ointment  to  the  side,  &o. 

GHBONIO    PLEURIST. 

What  is  the  cause  of  chronic  pleurisy? — This  is  difficult  always  to 
determine ;  it  may  follow  a  badly>cured  acute  pleurisy. 

Is  there  often  much  effusion?  —  Yes;  sometimes  very  great,  but 
the  patient  may  be  unaware  of  it. 

What  are  some  of  the  signs  of  chronic  pleurisy?  —  We  may  have 
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tiie  rnUiBg  Mund  lu  in  tlie  acute  Tariety,  or  dulness  on  percussion, 
on  account  of  effusion,  and  if  this  is  great,  the  heart  may  be  pushed 
to  the  right  aide,  and  the  spaces  between  the  ribs  bulged  out  or  flat- 
tened ;  together  with  these  signs,  there  is  often  present,  with  slight 
oongh,  fever,  often  of  a  hectic  character,  with  emaciation,  flabbioesff 
of  the  muscles,  harsh  and  dry  skin,  and  slight  «edema  of  the 

Is  the  diagnosis  of  chronic  ^eurisy  easy  without  the  physical 
signs  t — No ;  for  it  resembles  phthisis. 

How  is  the  pro^osis  in  this  affection  ?  -^  Unfarourable,  especially 
if  the  effusion  is  large,  and  there  is  also  a  liability  to  the  deposit  of 
taberculous  matter  in  the  lungs. 

What  is  the  treatment  of  ehronic  pleurisy?— -Similar  in  many 
Te^)ects  to  that  of  the  acute  variety,  although  as  a  general  rule, 
any  of  the  depletents  must  be  used  cautiously,  counter-irritation 
over  the  affected  side,  the  use  of  iodine  locally,  together  with  its  use 
intemaUy,  either  in  the  form  of  Lugd's  solution,  or  hydriodide  of  pot- 
ash, or  cod  liver  oil  will  be  found  benefioia].  Pure,  fresh  air,  and  a 
nutritive,  unstimulating  diet,  is  highly  useful. 

How  would  you  administer  m&reurials  ?  —  So  as  to  &vour  absorp- 
tion of  the  effused  fluid. 

Are  tonics  ever  beneficial  ? — Tes. 

Is  salt-bathbg  of  service  7  ^«.  Tes. 

Is  the  operation  of  paracentesis  of  much  service? — No. 

X»ATKXr    PX»XUKI8T. 

What  do  you  mean  by  latent  pleurisy?  —  Pleurisy  not  indicated 
by  the  usual  functional  signs. 

Upon  what  do  you  found  your  diagnosis  ?  —  Upon  the  physical 
signs  and  general  disorder  of  the  economy. 

What  are  the  physical  signs  ?  —  Those  usual  in  pleurisy. 

What  is  the  general  course  of  the  decline  of  the  patient  ?  —  First, 
alight  chill,  followed  by  slight  fever,  slight  anorexia  and  thirst,  slight 
backing  cough,  no  expectoration,  slight  loss  of  strength,  &c. 

With  what  disease  is  it  liable  to  be  confounded?  —  Pulmonary 
plithisis. 

What  is  the  treatment  f  —  That  of  the  ordinary  chronic  form. 

Is  latent  pleurisy  ever  a  secondary  affectfon?— Yes. 

When  it  occurs  during  the  course  of  a  disease  of  the  lungs,  where 
Is  it  most  apt  to  develop  itself? — Where  the  portion  of  lung  which 
is  nearest  the  serous  membrane  is  affected,  as  in  pneumonia,  gangrene, 
and  phthisis. 

To  what,  however,  do  you  chiefly  direct  your  treatment?  —  To  in- 
flammation of  the  parenchyma,  which  is  the  cause  of  the  pleurisy. 

When  we  have  much  effusion,  which  is  generally  the  more  grave 
aflfection  ? — ^The  pleurisy. 
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Is  tuberculous  pleumy  a  disease  of  importanoe?  — Yes;  and  ii 
ma}'  either  follow  pleurisy,  or  vice  vertd. 

Does  tubercular  disease  follow  this  affection  or  paeumoBia  more  &e- 

queatlj  ? — This  disease. 

PNSUMONIA. 

What  do  yon  mean  by  pneumonia  7  ^-Inflammatioii  of  the  paren- 
cbyma  of  the  lungs. 

How  does  it  commence  ?  -^  Either  aa  bronchitis,  oar  it  may  arise  in 
the  substance  of  the  lungs  from  the  very  commencement. 

When  the  bronchi  are  first  affected^  and  secretion  takes  piaoe^  does 
the  disease  soon  yield  ? — ^Yes. 

When  the  lobules  are  first  affected,  what  takes  place  ?  —  The  exit 
for  the  secretion  being  closed^  we  have  accumulations  causing  con- 
gestion. * 

What  is  the  character  of  the  fluid  ?  —  Bloody  serum ;  and  it  may 
pass  through  the  stages  of  lymph  and  pus. 

How  many  stages  is  pneumonia  divided  into  ?  —  Four. 

What  are  they  r  —  1st,  engorgement;  2d,  hepatization;  3d,  yellow 
induration ;  4th,  softening  down  and  removal  by  expeotoraAion. 

What  are  the  physical  signs  t — In  the  first  stage  we  have  rude  res^ 
piration  with  crepitant  rhonchus,  and  the  percussion  fiat  or  dull.  In 
the  second  and  third  stages  we  have  bronchial  respiration  in  large 
tubes,  and  feeble  elsewhere ;  mucous  and  subcrepitant  rhonohua,  and 
imperfect  bronchophony,  with  percussion  fiat  In  the  fourth  stage 
we  have  cavernous  respiration  with  gurgling,  with  percussion  flat. 

May  not  several  of  these  stages  exist  m  the  same  lung  7  —  Yea. 

When  the  patient  recovers,  what  course  does  the  disease  take  f — ^It 
retraces  the  same  steps  that  it  has  taken  whej(i  approaching;  and 
hence  we  call  the  signs,  the  signs  of  return. 

Do  all  the  signs  of  the  affection  immediately  subside?  —  No;  the 
bronchial  respiration  and  flat  percussion  require  time. 

Is  there  no  exception  to  this  law  of  return  ?  —  Yes ;  in  the  third 
stage  we  have  the  mucous  rhonchus  first  observed^  and  in  the  fourUi 
stage  we  have  the  secretion  of  pus  becoming  less  and  less. 

Does  pneumonia  always  follow  these  rules?  —  Not  always,  exoept 
when  it  is  of  a  perfectly  frank  character. 

How  would  you  divide  the  functional  signs  ? — ^Into  local,  secondaiy, 
and  (general. 

What  are  the  local  signs  ?  —  Generally,  a  bronchitic  cough  at  fizst, 
but  afterwards  it  becomes  short  and  suppressed,  or  pneumonic,  and 
sometimes  the  cough  is  absent.  The  frequency  of  the  respiration  is 
increased ;  but  where  only  one  lung  is  slightly  diseased,  it  is  only 
modified  to  a  small  degree.  If  one  lobe  is  fleeted,  we  have  respira- 
tion frnm  forty  to  fifty  in  a  minute ;  but  if  both,  we  have  from  fifty 
to  sixty;  and  so,  in  proportion  to  the  extent  of  the  mischief,  he 
bp'athes  irregularly:  it  being  high,  and  performed  chiefly  by  on^ 
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ride  <ji  the  obest;  and,  -after  a  time,  we  hare  abdominal  breatbing 
entirely. 

What  18  the  obaracier  of  the  pain  ? — ^Tbe  pain  is  variable,  and  pro- 
portioned to  the  inflammation  of  the  pleura.  When  the  inflammation 
IS  deep-seated  the  pain  is  slight ;  and  in  the  old  and  feeble  the  pain  is 
Boareely  felt. 

What  is  the  character  of  the  expectoration  ?  —  At  the  commence- 
ment it  is  mnoons,  then  viscid  and  transparent,  and,  in  some  cases,  it 
is  msty.  Viscidity  and  transparency  are^  however^  the  character- 
istics. 

If  an  abscess  forms,  what  is  the  character  of  the  spnta  ? — ^Pumlent^ 
and  a  large  quantity  is  sometimes  suddenly  discharged. 

What  organs  are  secondarily  aifectod,  and  what  affections  are  apt 
to  arise  during  the  oourse  of  this  disease  in  the  lungs  themselves  ?  — 
Bronchitis  and  pleurisy  admost  always  are  attendants  upon  it ;  tuber- 
des,  emphysema,  &c. ;  the  heart  is  also  often  affected,  the  brain  is 
affected,  and  if  the  cerebral  symptoms  are  severe,  we  have  the  lung 
affection  masked.  The  liver  is,  also,  sometimes  affected^  causing  what 
some  authors  call  hUious  pneumonia. 

What  other  organs  are  affected  ? — ^The  stomach  and  bowels,  pharynx, 
fiwopliagus,  and  kidn^s,  &c. 

What  are  some  of  the  general  symptoms  ?  —  We  have  suffusion  of 
one  or  both  cheeks,  and  of  the  whole  conntenance,  varying  from  a 
bright  red  flush  to  a  deep  violet,  modified  by  the  dyspnoea,  and  after 
a  slight  chill  a  fever  sets  in,  increasing  with  the  close  of  the  day ; 
and  the  pulse  is  full,  hard,  and  developed  at  the  commencement  of 
the  disease,  and  in  the  latter  stages  it  is  often  frequent,  and  from  100 
to  120  per  minute,  and  it  is  a  gM)d  index  in  bloodletting. 

Is  the  pulse  not  sometimes  contracted  f — Tes;  and  often  upon  the 
use  of  the  lancet  it  rises. 

What  is  the  prognosis? — Variable;  being  favourable  when  a  per- 
son has  been  in  good  health  and  treated  early ;  but  when  the  disease 
is  complicated  with  affections  of  the  brain,  Uver,  or  heart,  it  is  more 
or  less  unfavourable. 

What  is  the  duration  ? — ^In  mild  cases,  without  treatment,  it  usually 
lasts  from  ten  to  twenty  davs;  and  if  in  the  third  stage,  usually 
longer.     By  treatment  from  tne  very  beginning  we  may  shorten  it. 

When  does  death  usually  occur  ?  —  At  the  beginning  of  the  third 
stage,  or  in  the  passage  from  the  second  to  the  third ;  and  this  stage 
ttsually  occurs  in  three  or  four  days,  or  at  the  beginning  of  the  second 
week. 

IVeaimefU. 

What  is  the  treatment? — That  of  ordinary  inflammations,  modified 
by  circumstances. 

What  is  the  first  indication  ? — Bleeding  freely  at  the  onset  in  strong 
individuals,  if  the  pneumonia  is  highly  inflammatory ;  and  this  may 
be  repeated  according  to  circumst-^^    '"- 
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When  yon  are  called  late  in  tlie  disorder^  irbat  is  the  most  judicious 
practice  ?  —  To  try  the  effect  of  small  bleedings^  or  of  local  depletion. 

In  acute  sthenic  pneumonia  is  local  depletion  of  as  much  benefit  as 
general  bloodletting? — No;  local  depletion  appears  then  to  be  of 
more  benefit  in  the  latter  stupes  of  the  disorder. 

Are  blisters  of  benefit  in  the  acute  stages? — No;  but  they  are  of 
benefit  in  the  beginning  of  the  third  stage. 

In  what  way  are  they  beneficial?  — By  checking  the  inflammation 
and  preventing  collapse. 

Where  should  they  be  placed? — .Under  the  asdlla,  or  between  the 
scapula  and  spine. 

Are  sinapisms  or  other  mbefacienta  serviceable? — Yes;  as  stimu- 
lants to  the  strength,  and  as  a  relief  to  the  dyspnoea. 

Is  tart.  ant.  et  potas.  of  much  service  ?  —  Yes. 

How  has  it  been  given  ?  —  Either  as  a  diaphoretic,  expectorant,  or 
as  an  arterial  sedative,  the  acUon  of  it  varying  with  the  quantity 
given. 

What  is  the  contra-stimulant  plan?  —  Oiving  it  in  lar^  doses,  and 
continuing  it  for  twenty-four  hours,  and  then  diminishing  the  dose 
till  the  third  day,  &c. 

Is  there  any  danger  to  be  apprehended  if  the  patient  becomes 
comatose  from  the  effect  of  the  medicine  ? — ^Yes. 

How  would  you  obviate  emesis  or  catharsis  ?  —  By  combining  it 
with  opium. 

What  is  the  remedy  next  in  power?  —  Mercuir. 

When  given  where  there  is  hepatization,  how  does  it  act?— -As  an 
antiphlogistic  and  antiplastic. 

How  should  it  be  given  ?  —  So  as  to  produce  a  general  impression 
upon  the  system,  in  doses  from  a  quarter  to  half  a  grain,  in  combina- 
tion with  ipecac. 

If  the  disease  should  not  yield,  what  is  necessary? — If  we  have  a 
highly  phlogiKtio  state  of  system,  either  recur  to  depletents,  or  if  the 
strength  is  failing,  administer  stimulants. 

What  are  the  expectorants  of  most  value?  —  Eupatorium,  and 
senega,  or  serpentaria. 

Should  the  patient  not  seem  to  entirely  recover,  what  is  necessary? 
To  guard  the  patient  from  cold  by  a  proper  dress  or  a  plaster  to  the 
part  affected, 

Pathohgy, 

What  is  the  pathology  ? — At  first  we  have  engorgement  of  the  lung 
by  blood ;  secondly,  we  have  red  hepatization,  the  lung  assuming  the 
appearance  of  liver,  arising  from  the  overflow  of  nutritive  function  in 
the  blood ;  it  also  sometimes  is  fragile,  arising  from  the  deposit  of 
soft  fresh  lymph. 

What  is  the  colour  of  hepatized  lung?  —  It  varies  with  the  quan- 
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titj  of  blood  eSkmed,  sometimes  being  red,  at  others  violet-coloured, 
and  when  opened  it  is  granalated. 

W^t  is  the  oondition  in  the  third  stage  ? — ^Yellow  hepatization,  or 
saj^uration,  has  taken  place. 

What  is  the  change  in  this  stage  f — The  conyersion  of  the  lymph, 
kio.f  into  a  aoit  friable  yellow  matter,  and  finally  into  pns ;  the  tissue 
loses  its  granular  appearance,  and  becomes  more  smooth  and  polished ; 
and  by  placing  the  lung  under  a  stream  of  water,  the  parenchyma  is 
removed,  and  nothing  but  the  bronchial  tubes  remain,  and  these  tubes 
oonttdn  purulent  matter. 

What  takes  place  in  the  fourth  stage? — The  parenchyma  is  soft- 
ened down  and  removed  by  expectoration,  and  an  abscess  remains, 
resembling  an  abscess  in  the  other  tissues  of  the  body. 

Does  the  patient  recover  when  this  stage  has  arrived? — Yes, 
generally,  if  the  pus  is  in  an  abscess,  instead  of  being  diffused 
throughout  the  lungs. 

Can  pneumonia  be  local ?-^ Yes;  and  then  we  have  only  a  small 
portion  of  the  lung  affected  denoted  by  the  physical  signs  in  the  part, 
without,  however,  the  general  inflammatory  symptoms. 

How  long  do  these  cases  usually  continue  ? — From  ten  days  to  two 
weeks. 

W^hat  is  the  prognosis?  — Favourable. 

What  is  the  treatment  ?  -^  Moderate  bleeding,  followed  by  cups  to 
the  part  affected. 

Into  what  may  this  affection  pass  if  not  watched  ? — Into  phthisis. 

May  not  pneumonia  assume  the  (u^ienic  Jbrm  f —  Yes. 

When,  and  how  does  this  occur? — It  may  be  so  from  the  com- 
mencement. In  the  third  sti^  of  ordinary  pneumonia  this  occurs  to 
a  certain  extent,  if  the  suppuration  has  been  diffuse. 

What  are  the  causes  of  its  occurrence  in  the  earlier  stages  ? — Ad- 
vanced age,  previona  debility,  and  certain  epidemic  causes. 

Do  the  lo<Hd  signs  or  the  expectorations  <&ffer  in  this  type  from  the 
preening  ?  —  No ;  except  that  it  passes  more  speedily  to  suppuration, 
with  little  viscid  expectoration. 

How  are  the  general  symptoms  ?  —  Different  from  the  other  variety, 
inaamuch  as  we  have  a  feeble  pulse,  diminished  action  in  the  capillaries, 
and  great  sinking  in  the  strength. 

What  is  apt  to  occur  in  the  third  stage  ?  —  Gangrene  of  the  lungs. 

What  is  the  treatment  of  asthenic  pneumonia? — Local  bleeding 
may  be  used,  but  blisters  are  of  chief  benefit;  and  also  the  free  ap- 
plication of  counter-irritants. 

Whaiare  some  of  the  internal  remedies?  — Antimony  should  not, 
as  a  general  rule,  be  used  at  all;  and  we  must  rely  more  upon  opium, 
4salomel,  and  ipecac. ;  and  the  opium  should  be  used  with  caution. 

Are  stimulants  of  advantage?-^ Yes;  and  they  may  be  used  as  in 
Ihe  third  stage  of  the  previous  type,  viz.,  wine  whey,  senega,  &c. 

In  inebriates  are  alcoholic  stimulants  leneficial  ?  —  Yes. 
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Is  carbonate  of  ammonia  beneficial?  —  Tea;  of  great  hnportenoe. 
When  tbe  asthenic  variety  prevails  as  an  epidemic,  what  name  has 
been  given  to  it?  —  Typhoid  pneumonia;  and  then  the  patient  often 
requires  great  stimulation. 

What  do  you  understand  by  lobular  pneumonia?  —It  is  tihat  form 
of  the  affection  occurring  prinoipally  in  young  ohildreuy  aed  irliere  ihl» 
disease  is  scattered  aver  a  large  extent  of  the  lung,  attacking  isc^ated 
fobulcs,  leaving,  for  a  time,  the  intermediate  tissue  in  a  healthy  state. 

What  are  the  lobules  generally  affected?-^ Those  at  the  posterior 
part  of  the  lung. 

What  is  the  appearance  of  the  tissue  in  this  fbirm  of  the  disease  ? 
— ^It  is  much  darker,  harder,,  and  smoother,  and  imperfectly  gnoulated  ; 
and  passes  with  difficulty  to  purulent  secretion. 

Does  this  affection  confine  itself  to  one  lung?— Rarely;  but  the 
right  lung  generally  suffers  the  most,  and  the  bronchial  tissues  are 
more  frequently  inflamed  than  the  pleura. 

Does  bronchitis  aooompaay  thisduMase  s<kmek'  ov  later  ?  -^  It  is  often 
the  first  lesion. 

Where  does  the  induration  usually  occur  ?  —  At  the  posterior  por- 
tion of  the  lung,  and  surrounds  the  smaller  tubes,  and  gradmdly 
advances ;  and  in  other  cases  the  induration  occurs  rapidly,  and  modifies 
the  typo  of  the  i^ection. 

What  are  the  physical  signs  ? — ^At  first  those  of  ordinary  bronobitis  ; 
and  the  percussion  at  first  is  clear,  but  becomes  dull  as  die  disease 
advances,  and  the  dulness  is  not  confined  to  one  side ;  the  respimtion 
becomes  not  completely  bronchial^  but  approaches  this  as  the  disease 
advances. 

What  is  the  state  of  the  circulation  7 -~  The  fever  is  sometimeB 
intense,  and  the  disturbance  of  the  circulation  extends  to  the  capiHaries ; 
and  the  red  circumscribed  patch  on  each  cheek,  with  the  diktatioii  of 
the  nostrils,  form  one  of  the  best  indications  of  the  disease. 

What  are  the  accidental  symptoms  ?  —  Those  connected  with  the 
abdomen,  brain,  &c.  The  more  important  aie  the  cerebral  symp^pms, 
which  may  sometimes  mask  the  others. 

Where  lies  the  difficulty  in  diagnosis  ?  —  In  making  Hie  dividing 
line  between  it  and  bronohitiS|  and  also  in  distinguishing  it  fxem 
tubercles  in  the  lungs. 

What  is  the  prognosis  ? — Favourable  in  the  early  stages,  and  where 
it  is  acute ;  but  they  become  changed  by  oomplioations  of  eofi»ebled 
health,  or  when  it  is  secondary;  but  it  is  geuenUy  more  un&TOorable 
than  in  pneumonia  proper. 

What  is  the  treatment?  — It  vaileb  with  the  maonar  in  wbieh  the 
disorder  commences.  If  we  have  an  acute  disease,  with  oppvessioii 
and  high  excitement,  we  must  use  the  aatiphlogistio  treatment 
vigorously. 

Is  venesection  ever  necessary  ?*- In  a  few  cases^  but  leeohim;  is 
preforable. 
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Are  bliflters  mach  uaed  ? — No ;  but  rexTilsives  over  a  large  surface 
are  deoidedlj  beneficial,  ae  mustard  poulticeS;  &c. 

What  U  the  natural  cure  ? — By  secretion. 

Bj  what  do  you  favour  this  ?  —  Bj  the  nauseating  expectorants,  in 
oemUnation  with  stimulant  expectorants;  vin.  ipecac,  lac.  assafost., 
»nd  sometiiaes,  by  vomiting,  when  much  mucus  is  secreted. 

What  is  a  very  important  hygienic  precaution  ?  —  Not  to  allow  tho 
obild  to  remain  long  in  one  position,  but  varying  it  every  half  hour. 

Why  is  this  precaution  necessary? — To  prevent  congestion  of  the 
fnnga  by  stasis. 

What  is  the  peculiarity  of  this  disease  when'  it  attacks  the  aged  ? 
— To  become  latent,  or  lose  the  ordinary  functional  signs ;  and  to  run 
on  to  the  second  and  third  stage  before  anything  of  the  kind  is  indi 
catcd. 

How  would  you  manage  such  a  case  f — As  in  ordinary  pneumonia, 
varying  as  a  sthenic  or  asthenic  type. 

When  there  is  an  attack  of  pneumonia  supervening  upon  any  other 
affection  of  the  lungs,  what  is  it  called? — Intercurrent  pneumonia. 

OANOBENE    OF    THS    LUNQS. 

How  may  this  occur? — Either  as  a  primary  or  secondary  afiection. 

What  are  the  probable  causes  in  the  two  instances  ?  —  in  the  first, 
from  altered  condition  of  blood;  and  the  second,  from  asthenic  pneu- 
monia. 

What  is  the  state  of  the  tissue  ?  —  At  first  hard  and  congested  in 
the  midst  of  inflamed  parenchyma,  or  else  there  is  infiltration  of  thin 
serous  fluid ;  and  in  the  second  stage  the  tissue  breaks  down,  then 
the  bronchial  tubes  slough  off,  and  nothing  is  left  but  the  vessels, 
which  resist  for  some  time  the  destructive  process. 

What  is  the  condition  of  the  sputa  and  breath? — They  are  pathog- 
Qomonio  of  the  disease — ^being  both  extremely  foetid. 

What  are  the  characteristics  of  the  sputa? — There  are  two;  the 
one  consists  of  a  thin  liquid,  like  tobacco-juice,  with  now  and  then 
small  pieces  of  gangrenous  lung;  the  other  of  a  grayish-yellow,  pasty 
fluid  —  a  mixture  of  pus  and  gangrenous  fluid. 

What  is  the  third  stage  ?-*  The  formation  of  a  cavity  more  or  less 
extensive. 

W^hftt  oocurs  in  a  fatal  termination?  —  The  sputa  is  increased  in 
quantity,  and  the  patient  sinks. 

What  occurs  in  a  favourable  termination?  —  A  membrane  circum- 
soribing  the  cavity  in  the  lung  is  formed,  which  protects  the  healthy 
portion  of  the  lung;  and  it  first  secretes  pus,  but  gradually  assumes 
the  eharacter  of  a  mucous  membrane  lining  small  tubes. 

If  there  is  no  exit  to  the  cavity,  what  occurs? — It  becomes  con- 
Terted  almost  into  a  serous  membrane,  and  may  exist  during  the  life 
of  the  individual. 
39 
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What  are  the  local  signs  ?  —  Cough^  expectoration;  and  foetorof 
breath. 

What  are  the  physical  signs? — Feeble  respiration  and  moist  rhon- 
chus,  and  the  percussion  is  either  natural  or  slightly  dull. 

What  occurs  as  the  disease  advances?  —  We  have  the  signs  of 
cavity  developed. 

What  are  the  signs  when  cicatrization  takes  place? — ^Feebleness  of 
respiration  gradually  diminishing;  and  if  the  liquid  is  discharged 
from  the  cavity  in  its  early  stages,  ve  have  cavernous  respiration,  and 
the  resonance  of  the  voice  is  clearer. 

What  are  the  general  signs?  —  Fever,  with  a  small,  frequent,  and 
irritable  pulse;  anorexia;  diarrhoea  from  the  swallowing  of  the  fluid 3 
the  skin  is  leaden  in  hue,  and  sometimes  great  dyspnoea  is  present. 

What  is  the  prognosis?  —  Unfavourable. 

What  is  the  treatment?  —  Supporting  and  stimulating,  requiring 
tonics  and  stimulants^  and  sometimes  counter-irritants,  with  strong 
diet. 

Has  chlorine  any  beneficial  tendency  ?  —  Tes;  the  sol.  sodie  chlor. 
(Lebarraque^,  is  of  great  benefit,  together  with  the  free  use  of  chlo- 
rine as  a  dismfector. 

Is  opium  ever  beneficial?  —  Tes;  sometimes  to  prevent  parozysniB 
of  coughing ;  but  it  should  be  used  with  great  care. 

TUBERCULOUS  PHTHISIS,   OR  PHTHISIS    PULM0NALI8. 

What  affection  of  the  lungs  is  considered  the  most  formidable,  and 
least  manageable  ?  —  Phthisis  pulmonalis. 

When  is  treatment  of  benefit  in  this  disease?-— In  the  forming 
stage. 

In  what  light  is  phthisis  pulmonalis  to  be  viewed  ? — As  a  complex 
affection ;  the  whole  economy  being  vitiated,  and  the  lungs  prineipallj 
affected. 

Is  not,  most  frequently,  the  pulmonary  affection  the  first  sign  of  a 
tuberculous  diathesis  ?  —  Yes. 

What  is  the  essential  character  of  tubercular  phthisis?-— The  do. 
position  of  tuberculous  matter,  either  primary  or  secondary,  in  th« 
substance  of  the  lungs. 

What  is  the  general  character  of  a  tubercle  ?-» A  white,  opaqne^ 
0/  yellowish  body,  and  when  softened  it  is  converted  into  a  thiok, 
jMisty,  yellow  liquid,  of  a  dull,  yellow  colour,  and  of  a  heavy  odour. 

What  are  the  forms  under  which  tubercles  present  themisdvee? — 
Under  that  of  gray  granulation,  or  miliary  tubules;  gray  tuberoobr 
infiltration ;  gelatinous  infiltration ;  crude  tubercle^  and  yellow  tuber- 
culous infiltration. — [  Wood^s  Practicey  p.  62.] 

How  does  the  matter  find  its  exit  ? — By  the  ulceration  of  the  deli- 
cate cellular  membrane  investing  it,  and  by  its  communication  by  111- 

-^tion  with  a  bronchial  tube. 
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.What  15  their  chemical  composition? — Albumen,  and  salts  of  lime. 

Jb  H  invariable  that  the  tubercles  soften  and  discharge  by  a  tabe  ? 
—No ;  they  sometimes,  when  the  patient's  health  is  improved,  become 
hard  and  dry ;  the  watery  particks  pass  off,  and  the  earthy  matter 
increases  in  qoantity,  and  a  calcareous  mass  is  left  in  the  place  of  the 
tHberole ;  or  they  may  be  entirely  absorbed;  and  so  the  patient  may 
entirely  recovery. 

Which  is  the  most  frequent  variety  of  tubercle  ? — ^That  which  com- 
mences by  gray  granulation. 

Where  do  tubercles  generally  commence  7 — ^At  the  summit  and  two 
sides  of  the  lungs. 

Is  there  anv  peculiarity  in  the  process  of  cicatrization  of  a  tuber- 
culous cavity  r —  No- 

What  is  Uie  condition  of  the  surrounding  tissues  ?  —  Very  various ; 
if  the  case  is  purely  constitutional,  without  previous  local  disorder, 
the  tissue  remains  pervious ;  but  if  there  has  been  inflammation,  there 
is  induration  of  tissue,  evinced  by  a  variety  of  colours,  &c.  At  other 
times,  we  have  infiltration  of  tubercle  throughout  the  pulmonary  tis- 
mte,  forming  miliary  tubercles. 

Are  the  appendages  of  the  lungs  affected?  —  Tes;  the  serous  tis- 
sues and  lymphatic  glands. 

What  is  the  mode  of  attack  of  phthisis?  —  It  varies  as  the  affec- 
tion is  either  acute  or  chronic.  In  the  acute  disease  we  have  the 
usual  symptoms  of  an  inflammatory  affection ',  and  in  the  chronic  we 
have  a  slow  change  in  the  capillary  vessels.  In  the  acute  variety,  the 
serous  membranes  are  usually  attacked  first;  and  in  the  chronic,  the 

IttQCOUS. 

Is  tubercle  invariably  caused  by  inflammation  ?  —  No ;  but  inflam- 
mation may  be  one  of  the  causes  acting  upon  a  tubercular  diathesis 
or  constitution. 

Which  of  the  pectoral  affections  most  &voar  the  development  of 
tubercles  7  —  Pleuritis. 

Does  bronchitis  and  pneumonia  ever  occur  among  the  earlier  lesions 
of  phthisis  ?  — Yes. 

Is  pneumonia  a  frequent  cause  7  —  No ;  it  is  the  least  so. 

Does  phthius  ever  occur  without  accompanying  inflammation? 
—Yes. 

How  would  you  divide  the  symptoms  of  phthisis  ?  —  1,  into  those 
proper  to  phthisis  and  other  tuberculous  diseases ;  2,  those  apparent 
upon  development  of  tubercles  in  the  lungs  and  air  passages;  3^  symp- 
toms of  other  organs. 

What  are  some  of  the. first  class? — Extreme  frequency  of  pulse, 
qmok  and  jerking ;  fever  continuing  during  the  day,  and  increasing 
at  night }  sweating  at  night,  thirst,  anorexia,  constipation ;  and,  when 
ferer  is  developed,  we  have  a  restless  expression  of  countenance; 
fight,  circumscribed  red  spot  upon  the  cheeky  and  emaciation ;  and, 
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in  the  more  chronic  eafies,  we  have  dulness  of  the  skin^  and  bnnung 
in  the  palms  of  the  hands  and  in  the  soles  of  the  feet 

Is  hectic  fever  a  consequence  of  tubercles  ?  —  Yes. 

What  are  the  symptoms  directly  dependent  upon  the  developmeat 
of  tubercles?  —  We  have  bronchial  inflammation,  cough  in  parox- 
ysmsy  and  in  the  last  stages  becoming  feeble  and  cavemoua  in  dia- 
xacter« 

What  b  the  character  of  the  expecioration  ?-^*At  fiist  very  similar 
to  bronchitia,  and  when  the  tubercles  are  softened  they  form  a  yellow 
expectoration  of  pus  and  softened  tubercle,  and  nummular  spata. 

Is  there  much  pain  in  tubercle  ?-~  Not  generally. 

What  are  some  of  the  physical  signs  ? — At  first  we  have  vedonlar 
inspiration  harsh  and  feeble,  and  slightly  puerile,  and  the  expimtion 
becoming  louder  and  louder ;  and  when  softening  occurs  we  have  a 
slight  rhonchus,  passing  through  the  various  stages  to  oomplete  gurg- 
ling, &c.  • 

What  is  the  percusssion  ?  —  We  have  dulness  at  the  summit  of  the 
lung,  and  over  the  parts  affected,  increasing  to  flatness. 

What  is  the  appearance  of  the  thorax  externally  ? — ^It  is  oontraeted. 

What  are  the  symptoms  dependent  upon  the  aooessaiy  diseasee  of 
the  lungs  and  air-passages  ?  —  We  have  bronchitis,  pneumonia^  pleu- 
risy without  effusion,  laryngitis,  tracheitiB,  and  pharyngitis,  aU  of 
which  have  a  tendency  to  increase  the  symptoms  of  phthisisy  by  com* 
bining  their  symptoms  with  those  of  phthisis. 

What  are  some  of  the  symptoms  arising  from  other  organs  than 
those  of  respiration? — Tubercular  affections  of  the  bowels,  with 
diarrhoea^  dyspepsia,  fistula  in  ano,  affections  of  the  liver,  heart,  &c. 

Is  the  diagnosis  of  phthisis  difficult  ?  •^—  No,  not  when  the  disease 
is  far  advanced ;  but  when  the  local  signs  are  not  well  developed^  or 
when  it  is  masked  bv  other  affections,  it  is  then  difficult. 

What  are  some  oi  the  signs  of  most  value  in  early  diagnosis  f  — 
Hemoptysis  occurring  before  tubercles  are  developed,  or  when  they 
are  enclosed  and  few,  and  when  cavities  are  formed ;  and  the  frequent 
occurrence  of  attacks  of  pleurisy;  and  the  grouping  together  of  otiier 
symptoms  of  lung  affections. 

What  is  the  prognosis  in  this  affection? — In  a  large  majority  of 
cases  unfavoursa)le,  but  there  axe  many  circumstances  which  may 
modify  its  result. 

What  is  the  general  duration?  —  In  acute  cases  it  generally  runs 
its  course  in  a  short  time,  while  in  the  ordinary  variety  it  may  last 
for  eighteen  months  or  more. 

Treatment 

What  is  the  treatment  7  —  It  is  in  a  large  majority  of  caaea  only 
palliative. 

What  are  the  principal  remedies  upon  which  we  rely? — l^*c« 
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and  alteratives;  viz.  iodine;  preparations  of  sarsaparilla;  and  cod 
liver  oil. 

Is  iodine  of  benefit  if  hectic  supervenes  ?  —  No. 

Have  hygienic  means  any  effect?  —  Yes;  sometimes  they  are  very 
beneficial. 

In  the  management  of  this  disease,  to  what  should  we  direct  our 
attention  chiefly?-*- To  the  causes;  as  hereditary  taint;  the  depres- 
sing causes  upon  the  powers  of  life ;  certain  occupations^  as  the  various 
aedentaiy  trades  and  professions. 

Is  change  of  climate  beneficial  ? — Yes,  and  should  be  recommended 
early,  before  the  disease  has  made  much  progress. 

Which  places  are  the  most  selected? — The  West  Indies,  Madeira, 
south  of  BVance,  Italy,  and  Florida. 

What  a(6  some  of  the  intercurrent  affections  which  require  our  at- 
tention?— The  bronchial  and  tracheal,  causing  irritation,  and  tick- 
ling, kc, ;  pneumonia,  pleurisy,  and  laryngitis. 

How  are  these  affections  to  be  treated  ?  —  As  if  uncomplicated,  al- 
ways bearing  in  mind  the  cause  of  them. 

What  other  complications  do  we  have? — Diarrhcea,  hectic  fever, 
night  sweats,  &c. 

How  would  you  treat  them  ?  —  As  in  ordinary  cases,  modified  by 
the  existing  phthisis. 

Are  opiates  ever  prescribed  ? — ^Yes ;  in  small  quantities,  to  produce 
sleep,  &c. 

EMPHYSEMA. 

What  is  meant  by  this  ?  —  That  affection  of  the  lungs  in  which  the 
tissue  is  morbidly  distended  with  air. 

What  are  the  varieties  of  this  ?  —  That  where  the  air  cells  are  ab- 
normally dilated,  or  vesicular  emphysema,  and  that  where  the  air  es- 
capes from  the  air  cells,  or  extra- vesicular. 

What  are  the  symptoms  of  this  disease? — When  only  slight,  it  is 
scarcely  discernible  by  general  signs;  the  physical  signh,  in  more 
markea  cases,  evince  an  altered  shape  of  the  chest,  with  more  rotun- 
dity and  widening  of  the  intercostal  spaces ;  and  in  respiration  the 
chest  &lls  little,  if  any,  during  expiration.  By  percussion,  we  have 
a  fuller  and  clearer  sound  than  in  health ;  by  auscultation  the  respi- 
ratory murmur  is  feeble,  if  at  all.  We  have  also  the  dry  and  moist 
rales  of  catarrh,  and  sometimes  a  dry  subcrepitant  rale.  In  children 
however,  the  respiratory  murmur  is  exaggerated. 

What  are  the  causes  of  this  disease?  —  The  vesicular  variety  is 
almost  always  chronic,  arising  from  some  cause  which  may  produce 
great  dyspnoea.  In  the  extra-vesicular  variety,  any  cause  which  may 
produce  a  sudden  rupture  of  the  air  cells,  may  induce  it. 

TrecUmetU. 
What  is  the  treatment  in  this  disease  ?  — ^When  we  have  exacerba- 
tions of  the  dyspnoea,  we  must  keep  the  patient  quiet,  and  take  away 
89* 
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all  excitiDg  causes.  If  we  find  anything  like  broncliitis,  congestion 
of  the  lungs,  or  any  other  complication,  we  must  resort  to  cups  be- 
tween the  shoulders,  counter-irritants  over  the  chest;  sometimes  the 
lancet,  with  pediluvia,  using  internally  the  alkalies,  and  anti-spasmo- 
dics  and  narcotics,  and  ometijo  expectorants.  Afterwards  direct  the 
patient  to  avoid  any  exertion  or  exposure  which  might  have  a  ten- 
dency to  bring  on  an  attack.  A  residence  in  a  mild  climate^  of  an 
equable  temperature,  is  sometimes  necessary. 

CARDIAC  AFFECTIONS 

PERIOABDITIS. 

What  is  pericarditis  ?  —  Inflammation  of  the  pericardium. 

What  are  the  anatomical  characters  of  acute  inflammation  of  the 

{)ericardium  ?  —  Preternatural  redness  of  the  membrane,  eoagulable 
ymph  adhering  to  its  surface,  and  fluid  effused  within  its  cavity. 

Why  should  these  changes  be  accurately  examined  by  the  stu- 
dent ?  —  On  account  of  their  afibrding  the  only  definite  clue  to  the 
various  symptoms  which  occur  in  this  formidable  and  fatal  malady. 

What  are  the  general  signs  of  pericarditis? — Acute  inflammatory 
fever,  (generally  preceded  hy  rigors),  sometimes  a  pungent  burning, 
lancinating  pain  in  the  region  of  the  heart,  shooting  to  the  left  scapu- 
la, shoulder,  and  upper  arm ;  pain  increased  by  full  inspiration,  by 
stretching  the  left  side,  and  by  percussion,  and  by  pressure  between 
the  prsecordial  ribs,  and  forcing  the  epigastrium  upwards  underneath 
the  left  hypochondrium ;  in  other  cases  the  pain  is  more  or  less  dull, 
and  does  not  lancinate,  or  it  is  wholly  absent,  or  is  merely  uneasiness, 
or  patients  may  refer  the  pain  to  the  epigastrium,  or  left  hypochon- 
drium, rather  than  to  the  praccordial  region ;  the  pain  which  is  cir- 
cumscribed, is  increased  by  upward  pressure,  and  in  some  cases,  there 
is  sensation  of  constriction  over  the  left  side,  with  oppression  in  the 
region  of  the  heart,  rather  than  acute  pain.  Inability  of  lying  on  the 
left  side,  or  in  any  position,  except  upon  the  back ;  dry  cough,  acce- 
lerated respiration,  palpitation  of  the  heart,  sometimes  violent,  at 
others  feeble,  fluttering,  and  intermittent;  pulse  frequent,  and  gene- 
rally, at  the  onset,  full,  hard,  abrupt,  and  jerking,  but  rcignlar ;  and 
the  character  of  the  pulse  varying  as  the  disease  advances;  constrained 
position;  great  anxiety  of  countenance  and  mind;  fiuntness;  pale- 
ness; failiire  of  animal  heat;  intumescence  and  lividity  of  face  and 
extremities,  from  great  obstruction  to  the  circulation,  &c. 

May  not  pericarditis  exist  without  any  of  these  signs  t  t-  Tes^  the 
above  description  is  more  applicable  to  the  worst  formS|  and  often  the 
rational  signs  are  almost  entirely  wanting. 

What  are  the  four  signs  upon  which  we  can  base  a  diagnosis  of  peri- 
carditis ?  —  Increased  action  of  the  heart ;  fever ;  and  a  murmur  which 
did  not  previously  exist ;  and  dulness  on  percussion ;  and  to  these  may 
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1>e  added  tlie  circumfitance  whetlier  tlie  patient  is  affected  with  acute 
or  subacute  rheumatism. 

Wliat  is  always  an  excellent  rule  in  examining  patients  labouring 
under  any  severe  inflammatory  or  febrile  affection  ? — To  place  the  hand 
upon  the  pnecordial  region  as  well  as  on  the  pulse^  (this  prevents  a 
mistake  should  the  disease  be  masked). 

What  diseases  may  obscure  our  diagnosis? — Pleurisy  and  pneu- 
monia ;  but  the  treatment  ia  these  cases  w^uld  not  be  varied. 

What  are  the  signs  of  amelioration  in  this  affection  ? —  The  decline 
of  the  feeble,  fluttering,  unsteady  pulse,  and  impulse  of  th<)  heart,  and 
feeling  of  &intnesB  and  suffocation,  and  the  constrained  position,  and 
a  dimmution  of  morbid  sounds,  extensive  dulness  on  percussion ;  and 
if  the  pain  should  be  mere  diffuse  uneasiness,  or  wholly  cease ;  decrease 
of  anxiety;  murmur  of  attrition  inaudible;  vehemence  of  heart's 
action  decreasing,  &o. 

What  are  the  physical  signs  ? — ^Du.ness  over  a  greater  extent  than 
natural,  in  proportion  to  the  fluid  effused,  respiration  absent  when  the 
prsBcordial  region  is  elevated ;  undulatoiy  impulse ;  the  first  sound 
and  murmurs  of  auricular  valves  more  obscure  than  natural ;  second 
sound  heard  high  up  the  vessels  as  distinct  as  natural ;  impulse  of  the 
heart,  at  first  increased  and  abrupt,  but  when  there  is  much  serous 
effusion,  the  impulse  is  feeble,  faltering,  irregular,  and  unequal,  and 
when  pericarditis  is  complicated  with  aortic  regurgitation  from  endo- 
carditis, the  pulse  is  peculiar,  and  often  accompanied  with  a  thrill  and 
jerking.  Friction  sounds  occurring  when  effusion  is  slight;  first, 
near  the  base  of  the  heart ;  or  if  lymph  alone  is  effused ;  or  when 
absorption  has  taken  place  of  effused  fluid,  or  when  the  effusion  of 
lympn  is  local,  the  murmur  exists  over  that  spot  alone. 

Does  not  adhesion  of  the  pericardium  to  the  heart  sometimes  occur  ? 
—  Yes. 

What  are  some  other  murmurs  which  may  be  presumptive  evidence 
of  pericarditis  ? — Those  proceeding  from  valvular  diffecttons  occasioned 
by  co-existent  inflammation  of  the  lining  membiune  of  the  heart, 
which  almost  always  accompanies  pericarditis. 

CHROIVIO    PiaiOABDITIS. 

What  are  the  general  signs  of  chronic  pericarditis  ?  —  Much  the 
isamc  as  in  the  acute  variety,  but  less  in  degree. 

When  we  have  chronic  pericarditis  from  the  commencement,  aro 
not  the  symptoms  very  obscure  ?  —  Yes. 

What  are  the  physical  signs  ? — The  impulse  is  (cjctcris  paribus), 
weaker  than  in  the  acute  variety ;  if  hypertrophy  exists  the  inipuko 
will  be  modified,  and  the  sounds  vary  according  to  circumstances. 

What  are  the  causes  of  pericarditis  generally?  —  Blows,  wouuds, 
pun(!tures,  pressure  over  the  pnecordial  region,  inflammation  propa- 
gated from  the  lungs  or  pleura ;  and  above  all  others  acute  rheumatism, 
and  the  other  causes  of  inflammation  in  general. 
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Who  tre  most  liable  to  tbis  affection  ? — ^Those  between  the  ages  of 
eight  and  thirty-five. 

How  soon  may  pericarditis  ran  its  course  ? — ^If  intense  or  extengiyey 
or  complicated  with  endocarditis,  or  pleuritis,  it  may  prove  fatal  within 
thirty  or  forty  hours ;  but  when  vigorously  treated,  it  generally  ter- 
minates fevourably  in  a  week  or  ten  days;  and  chronic  pericarditis, 
whenever  established,  may  ran  several  weeks,  or,  if  neglected,  several 
months. 

What  are  the  terminations  of  pericarditis  ?  —  Resolution,  adhesion 
of  the  pericardium,  chronic  pericarditis,  and  valvular  disease  when 
complicated  with  endocarditis. 

What  is  the  prognosis  of  pericarditis  ? — Wlien  the  disease  bas  beei^ 
detected  early,  and  the  treatment  vigorous  from  the  commencement, 
It  is  &vourable,  and  when  valvular  disease  occurs,  it  will  vary  accord- 
ing to  the  situation  and  extent  of  the  affection,  and  the  ultimate 
prognosis  is  unfavourable  when  adhesion  of  the  pericardium  has  taken 
place,  or  when  with  effusion  it  has  become  chronic ;  and,  from  all  the 
circumstances  taken  in  connexion,  we  may  place  cndo-perlcarditis  a3 
a  decidedly  dangerous  affection. 

Treatment, 

What  should  be  the  treatment  in  acute  pericarditis?  —  Anti- 
phlogistics  vigorous  from  the  commencement;  bleeding  copiously, 
both  locally  and  generally ;  purging  freely ;  and  bringing  the  patient 
speedily  under  the  influence  of  mercury ;  diluent  cooling  drinks,  and 
diet  of  the  weakest  kind,  and  perfect  rest;  and  if  necessary,  blisters 
over  the  heart. 

Are  not  those  who  have  recently  been  affected  with  pericarditis, 
liable  to  a  recurrence  of  it  ?•— Yes ;  especially  when  liable  to  rheuma- 
tism. 

Are  not  patients  freqaently  benefited  by  a  sedative? — Yes;  parti- 
cularly hyoacyamus  and  digitalis. 

What  is  necessary  in  chronic  pericarditis?  —  Counter-irritants  over 
the  heart;  as  blisters  kept  open  by  savine  cerate;  slight  mercuriali- 
zatiou ;  and  if  dropsy  should  supervene,  the  usual  diuretics ;  the  diet 

may  consist  of  light  animal  food  and  broths [^Hope  on  the  Heart , 

by  Pennock]. 

EXDOOARDITIS. 

What  is  endocarditis? — Inflammation  of  the  lining  membrane  of 
the  heart. 

To  what  does  this  give  rise  ?  —  To  the  greater  number  of  valvular 
diseases  of  the  heart,  and  indirectly  to  alteration  in  the  muscular 
structure. 

What  arc  the  anatomical  characters  of  acute  endocarditis?— »1led- 
ness  of  the  internal  membrane  of  the  heart  and  arteries ;  an  effusion 


PBACTICB    OF    MEDICINB.  466 

of  lymph  or  pus  on  its  surface,  and  thickening,  soflenincc^  and  ulcera- 
tion of  its  substance,  and  of  the  subjacent  cellular  and  fibrous  tissues ; 
and  according  to  M.  Bouiliaud,  the  presence  of  adherent  colourless 
coagula  of  the  blood.  (We  must  always  bear  in  mind  that  redness 
may  be  inflammatory  or  not,  and  is  difficult  to  be  dctcrmiDed,  and 
consequently^  is  one  of  the  most  £JIacious  signs) —  [See  SopCy  by 
Pennock]. 

What  are  the  general  signs?  —  Inflammatory  fever  exists  to  a 
greater  or  less  extent;  but  its  symptoms  maybe  suspended  when  great 
embarrassment  of  the  circulation  supervenes,  and  is  replaced  by 
symptoms  of  orthopnoea,  pain  is  present  to  a  limited  degree,  some- 
times amounting  only  to  weariness,  and  the  circulation  is  modified  by 
the  free  or  obstructed  passage  of  the  blood ;  when  the  circuLitiun  is 
free  the  action  of  the  heart  is  violent  and  abrupt,  and  is  felt  of  a 
greater  extent  than  usual ;  the  pulse  is  strong,  full,  hard,  and  regu- 
lar; as  a  general  rule,  generally  between  80  and  110  in  a  minute;  aortic 
regurgitation  renders  it  jerking;  respiration  is  slightly  accelerat^jd  on 
motion ;  there  is  no  purpleness,  oedema,  or  cold  limbs,  (notwithstand- 
ing the  mildness  of  these  symptoms,  the  ultimate  results  may  be 
dangerous). 

When  the  circuLition  through  the  heart  is  impeded  from  any  cause, 
"what  are  the  signs  ?  —  The  action  of  the  heart  is  irregular,  unequal, 
and  intermittent,  and  exceedingly  quick,  from  130  to  IGO  in  a  minute, 
sometimes  beats  are  dropped  in  the  pulse  which  exist  in  the  heart, 
the  pulse  is  sometimes  violent,  becoming  afterwards  feeble,  and  flut- 
tering from  exhaustion.  The  pulse  is  generally  small,  weak,  irregu- 
lar, unemial,  and  intermittent ;  and  this  may  be  the  case  though  the 
impulse  be  violent  and  tumultuous;  and  if  there  is  aortic  regurgita- 
tion^  the  pulse  will  be  jerking ;  there  is  present  on  this  account  pale- 
ness, coldness,  faintness,  anxiety  of  mind  and  countenance,  great 
feeling  of  suffocation ;  the  hands  become  purple,  and  if  the  patient 
survives  a  few  days,  dropsy  of  the  face  and  lower  extremities  may 
occur ;  the  mind  may  wander,  &c. 

May  not  some  of  these  symptoms  exist  temporarily,  and  in  a  mo- 
derate degree,  without  any  mechanical  obstruction  related  before?  — 
Yes ;  but  then  the  physical  signs  will  soon  reveal  the  cause. 

What  are  the  physical  signs?  —  Percussion;  dull  over  the  surface 
of  4-9  and  16  square  inches,  but  this  sign  is  absent  when  the  circu- 
lation remains  free.  The  impulse  is  violent,  abrupt,  and  regular,  as  long 
9S  the  circulation  is  free,  but  when  it  is  greatly  impeded,  it  may  con- 
tinue violent ;  but  is  an  irregular  confused  tumult ;  and  this  violence 
subsides  into  a  pulse  unequal  and  fluttering  as  the  obstruction  increases, 
and  the  nervous  power  fails.  If  the  inflammation  has  caused  con- 
striction of  either  set  of  valves,  or  permanent  patency  of  either  auri- 
cular valve,  allowing  regurgitation,  a  murmur  will  attend  the  first 
sound,  so  also  the  passage  of  blood  at  the  aortic  orifice  and  mitral 
Talvc;  and  may  proceed  from  the  sigmoid  alone^  the  auricular  alone 
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or  both  conjointly,  if  the  inflammation  has  caused  permanent  patency 
of  either  set  of  sigmoid  valves,  allowing  regurgitation ;  a  murmur 
will  attend  the  second  sound,  seldom  heard  from  contraction  of  the 
auricular. 

What  is  the  termination  of  &  great  majority  of  cases  of  endocar- 
ditis?—  In  recovery,  if  treated  vigorously  at  the  commencement; 
otherwise  serious  organic  affections  of  the  valves  will  take  place. 

What  are  the  causes  of  endocarditis  ? -^  Those  of  pericarditb,  to 
which  plilebitis  extending  to  the  heart  may  be  added. 

What  is  the  treatment  of  endocarditis  ? — ^That  of  pericarditis,  and 
no  less  vigorous;  mercury  is  beneficial,  and  counter-irritation,  and 
quiet;  beyond  this  we  use  the  same  ae  in  valvular  disease.  —  [Z7ope, 
by  Pennock]. 

Is  not  rheumatism  a  frequent  cause  of  endocarditis? — Yes. 

HYPERTROPHY    OF    THE    HEART. 

What  do  you  understand  by  hypertrophy  of  the  heart? — Augmen- 
tation of  the  muscular  substance  of  the  heart;  resulting  from  increased 
nutrition. 

What  are  the  varieties  of  hypertrophy  ? — Simple  hypertrophy,  when 
the  walls  are  thickened,  the  cavity  retaining  its  natural  dimensions  ; 
2.  Hypertrophy  with  dilatation,  or  eccentric,  when  the  walls  are  thick- 
ened and  the  cavity  dilated ;  or  with  the  walls  of  natural  thickness, 
and  cavity  dilated;  3.  Hypertrophv  with  contraction,  when  the  waUs 
are  thickened  and  the  cavity  diminished,  or  concentric  hypertrophy. 

In  speaking  of  the  preponderance  of  hypertrophy  or  dilatation  in 
the  heart,  how  would  you  convey  the  idea  whether  hjrpertrophy  or 
dilatation  was  in  excess? — By  placing  the  term  which  denotes  the 
more  excessive  derangement  first;  as :  hypertrophy  with  dilatation^  in 
case  of  the  hypertrophy  being  greater,  and  vice  versd. 

What,  in  general  terms,  is  (he  size  and  weight  of  the  heart?-— It 
should  be  a  little  less  or  a  little  greater  than  ihe  fist  of  the  patient, 
and  in  absolute  weight  after  puberty  9  ounces. 

What  are  the  anatomical  characters  of  hypertrophy  ?  — ^In  persons 
of  vigorous  health,  blood  rich,  and  nutrition  active,  the  muscular 
structure  becomes  redder  and  firmer  than  usual.  In  the  leucophleg- 
matic  and  the  cachectic,  the  muscular  structure  is  relaxed,  flabby, 
softened,  and  is  then  associated  with  dilatation ;  shreds  of  loose  lami- 
me,  of  a  dirty  white  colour,  are  mixed  with  the  substance  of  the  heart ; 
sometimes  the  structure  contains  &t,  and  sometimes  the  whole  ventri- 
cular parietes  have  become  a  dense  fibrous  tissue. 

May  not  hypertrophy  affect  one  part  of  the  heart,  and  not  anotheri 
at  the  same  time? — Yes. 

How  may  hypertrophy  occur  in  the  heart  ?  —  Sometimes  indepen- 
dent of  inflammation,  by  an  increased  action  in  the  part  causing  aa 
augmented  afflux  of  blood,  and  increased  nutrition  of  the  heart. 
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What  are  the  exciting  causes  of  hypertrophy? — Any  violent,  ner- 
TOtts,  or  mechanioal  excitement;  kept  up  for  a  length  of  time,  or  fre- 
quently repeated. 

How  are  the  pathological  effects  of  hypertrophy  modified?  —  By 
the  degree  of  hyper^phy,  the  part  it  afifects  and  the  other  lesions 
with  which  it  may  be  complicated.  When  the  left  yentricle  is  more 
particularly  implicated,  we  have  derangement  of  the  general  circula- 
tion, and  its  functions,  producing  apoplexy,  pleuritis;  &o. — (C^.  i.  B. 
Wi/liam^$  Led.) 

What  are  the  genera]  signs  of  simple  hypertrophy  ?.— Palpitation, 
dyspnoea,  followed  by  dropsy;  there  is  generally  not  much  cough. 
Haemop^is  is  rare ;  the  pulse  varies  as  dilatation  is  presenter  not,  and 
the  part  in  hypertrophy  affected;  there  is  a  sensation  of  a  rush  of 
blood  to  the  head,  with  the  attendant  feelings;  the  complexion  is 
heightened.  Serous  infiltration  late  in  the  disease,  angina  cordis,  &c. 
What  are  the  physical  signs  ? — The  percussional  dulness  and  situ- 
ation of  the  impulse  will  vaiy  according  to  the  form  of  the  dilated 
hjrpertrophy,  and  circumstances  which  affect  the  position  of  the  oi^n ; 
a  strong  slowly-heaving  impulse  is  the  chief  sign  of  simple  hypertro- 
phy, followed  by  a  diastolic  impulse;  in  hypertrophy  with  dilatation, 
the  contraction  of  the  ventricles  can  be  felt  by  the  hand  over  the  prso- 
cordial  region  in  smart  violent  shocks,  with  general  increase  in  the 
heart  and  arterial  action.  (See  JSope,  by  Pennock,  for  the  various 
impulses.) 

What  effect  has  hypertrophy  upon  the  sounds  of  the  heart? — It 
'deadens  the  sounds  of  the  heart* 

What  is  the  effect  in  hypertrophy  with  dilatation  ?  —  The  sounds 
are  increased  to  their  maximum,  being  louder  than  in  any  other  disease 
of  the  heart,  especially  during  palpitation. 

What  is  the  condition  of  the  resonance  of  the  prsecordial  region  ?^* 
It  is  deficient  in  simple  hypertrophy,  but  much  more  so  in  hypertro- 
phy with  dilatation  (emphysema  counteracts  dulness,  and  should  be 
particularly  noticed). 

Is  there  much  prominence  in  the  pr»cordial  region  ?  —  Yes. 
Is  hypertrophy,  when  moderate  and  uncomplicated  with  any  me- 
chanical impediment  to  the  circulation,  productive  of  much  inconve- 
nience ?  —  No. 

What  circumstances  may  vary  the  development  of  the  effects  of 
hypertrophy  ?  —  The  form  of  the  disease,  its  complications,  the  nature 
aod  intensity  of  the  exciting  causes,  and  the  constitution  of  the 
patient. 

What  is  the  prognosis  in  hypertrophy?— It  varies.  In  the  early 
stage  it  is  favourable,  but  in  the  more  advanced  stages,  especially 
when  dropsy  supervenes  and  recurs,  and  the  patient  is  old,  it  is  unfa- 
vourable. 

What  is  the  treatment  in  hypertrophy?  —  Hemove  all  exciting 
causes,  regulate  the  diet;  at  first  small  quantities  of  blood  should  b« 
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abstracted  generally  and  frequently,  aooording  to  oiroomstaneei ;  beal 
depletion  may  be  adopted,  especuJly  in  the  interscapular  region ;  pur- 
gatives  should  be  used  in  conjunction  with  bleeding,  so  also  diuretics  ; 
watch  the  condition  of  the  stomach  and  liver ;  and  should  there  much 
nervous  irritability  exist,  digitalis,  tinct.  gtts.  xx-xxz.,  twice  or  tbace 
a  day.  Iodine  is  also  beneficial  on  account  of  its  absorbing  properties, 
and  the  extr.  hyoa  conium,  belladonna,  camphor,  and  assafcetCda,  ara 
highly  useful  in  dyspncea,  and  the  paroxysmal  palpitation.  [^Bopeg 
by  Pennock.] 

DILATATION    OT    THE    HEART. 

What  is  meant  by  dilatation  of  the  heart?  —  Amplifications  of  one 
or  more  cavities. 

What  are  the  varieties  of  dilatation  ? — ^Dilatation  with  hypertrophy, 
when  the  cavity  is  enlarged,  and  the  walls  thickened ;  simple  dilata- 
tion, when  the  cavity  is  enlarged,  and  the  walls  of  their  natural  thick- 
ness ;  dilatation  with  attenuation,  in  which  the  cavity  is  enlarged  and 
the  walls  attenuated. 

From  what  does  dilatation  arise? — From  the  mechanical  effect  of 
over-distension — ^the  patients  generally  having  thin-walled  hearts,  or 
the  heart  becoming  flabby  from  emaciation,  anaemia,  &c. 

What  are  the  causes  of  dilatation  ? — 1.  Deficient  power  in  the  heart 
in  proportion  to  the  system,  whether  aoc|uired  or  congenital;  2.  Ail 
obstructions  to  the  circulation,  whether  situated  in  the  orifices  of  the 
heart,  or  in  the  aortic  or  pulmonary  system. 

What  are  the  general  signs  of  dilatation  ?  —  The  palpitationi^  are 
feeble  and  oppressed;  distressing  frequent  and  protracted;  the  pulse 
is  soft  and  feeble ;  there  is  languor  in  the  arterial  circulation,  causing 
chilliness  of  the  extremities,  &c. ;  difficult  respiration,  cough,  passive 
pulmonary  hemorrhage  of  dark,  grumous  blood ;  there  is  great  venous 
engorgement,  causing  serous  infiltration ;  discolouration  of  the  face ; 
congestion  of  the  brain ;  injection  of  the  mucous  membranes ;  passive 
hemorrhage;  congestion  and  enlargement  of  the  liver;  and,  some- 
times, angina  of  the  heart. 

What  are  the  physical  signs? — ^These  vary  with  the  particular  part 
of  the  heart  affected ;  the  impulse  is  generally  diminished,  and  the 
sounds  are  louder;  the  resonance  over  the  precordial  region  is  dimi- 
nished by  dilatation,  &c. 

What  is  the  prognosis  in  dilatation? — In  the  simple  form  it  is  not 
very  formidable ;  but  when  we  have  an  increase  in  dyspncea,  and  that 
recurring,  it  is  more  unfavourable ;  and  when  dropsy  supervenes^r 
we  have  a  constant  tendency  to  it,  the  patient  eventually  sinks.  Di- 
latation with  attenuation,  and  softening,  is  the  most  destructive  form. 

What  should  be  the  treatment  in  dilatation  with  attenuation,  and 
sometimes  with  natural  thickness?  —  Remove  all  exciting  causes; 
restrict  exercise,  diet,  &c. ;  improve  general  health  by  bitters,  mineral 
acids,  chalybeatcS;  &c.;  guard  the  lungs  and  bronchi  from  all  inter- 
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^ouneiit  inftammatiops ;  do  not  resort  to  bloodletting  daring  a  parozysf* 
of  dyspnoea;  but  immerse  the  extremities  in  warm  water,  promote 
perspiiationy  allow  free  access  of  air^  administer  an  antispasmodic;  &c. 
— i^JBope,  by  Pennock.] 

fFor  a  fhll  and  carefnl  histoiy,  causes,  treatment^  &o.,  of  all  tbe 
affections  of  the  heart,  we  most  refer  the  student  to  the  edition  of 
Hope  on  the  Heart,  by  Dr.  Pennock,  Pa.,  1842,  to  which  we  are  m* 
debted  for  most  of  the  observations  here  made.] 

PHLEGMASLffi;  OF  THE  ALIMENTARY  CANAL  AND 
ACCESSORY  ORGANS. 

GLOSSITIS. 

« 

What  is  glossitis  ?  —  Inflammation  of  the  tongne. 

"When  it  occurs  idlopathically,  what  are  its  causes  ?— -Any  irritating 
substances  taken  into  the  mouth,  or  wounds  of  the  tongue  &om  any 
cause,  &c. 

Is  not  idiopathic  inflammation  of  the  tongue  a  rare  disease  ? — ^Yes. 

^hen  it  does  occur,  what  are  the  local  symptoms?  —  It  becomes 
painful ;  the  sur&ce  is  first  red,  but  soon  becomes  ooated,  except  at 
the  tip  and  margin,  with  a  whito,  yiscid  mucus;  articulation  and 
deglutition  is  impeded;  saliva  dribbles  from  the  mouth;  the  enUurged 
state  of  the  organ  impedes  the  respiration ;  cough  is  present^  as  the 
swelling  increases  it  is  protruded  from  the  mouth,  and  there  is  evident 
engorgement  of  the  vessels  of  the  head^  with  all  the  attending  symp- 
toms. 

What  are  the  constitutional  symptoms? — These  are  influenced  by 
the  local  affection,  in  the  onset  of  the  disease ;  the  pulse  is  frequent, 
full,  and  hard,  l^ut  changes  as  the  disease  advances,  and  becomes 
smaller  and  weaker  when  the  respiration  is  much  impeded ;  the  secre- 
tions are  generally  stopped,  and  the  patient  labours  under  great  rest- 
lessness and  nervous  irritability. 

When  glossitis  occurs  symptomatically,  what  are  the  symptomb  ?-— 
Those  of  the  idiopathic  variety  greatly  modified. 

What  diseases  does  glossitis  sometimes  accompany?  —  The  exan- 
thematous. fevers;  and  it  may  arise  from  the  continuity  of  inflamma- 
tion attending  neighbouring  organs. 

How  may  glossitis  terminate  ?  —  Either  in  resolution,  suppuration, 
or  gangrene;  rarely  however  in  the  latter. 

Should  the  treatment  in  the  idiopathic  varieiy  be  prompt?-— 
Yen;  very. 

On  what  must  we  depend  ?  —  Bloodletting,  generally  and  locally; 
incisions  from  the  base  to  the  tip  of  the  tongue ;  ice  to  the  tongue, 
and  blister  to  throat  and  neck ;  cathartics  both  by  the  mouth  and 
anus;  and  sometimes  we  must  resort  to  tracheotomy;  and  if  sup- 
puration occurs,  an  exit  for  the  pus  should  immediately  be  made. 
40 
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PAROTITIS. 

How  do  you  divide  this  affection  ? — ^Xnto  the  specific  and  common 

What  is  the  specific  yarietj  Tulgaiij  called  h  —  Mumps. 

What  are  the  symptoms? — Pain  in  one  or  both  parotid  glands; 
slight  febrile  excitement;  fulness  at  the  angle  of  jaw,  and  extending 
to  neighbouring  parts. 

When  does  it  subside^  and  what  then  may  ooonr? — It  nsnaUy 
subsides  in  five  to  nine  days,  and  then  metastasis  may  take  piaoe 
to  the  mammae,  testes,  or  to  the  brain. 

What  is  the  general  cause  for  i^)ecifio  parotitis  7  —  Contagion ;  and 
it  occurs  generally  but  once  in  one's  life. 

What  is  the  treatment?  —  Keeping  the  boweb  open,  the  parts 
warm,  and  regulating  the  diet. 

What  should  be  done  with  the  secondary  affections?-* Treated  as 
if  idiopathic. 

What  does  the  common  variety  usually  result  from? — Exposure 
to  cold. 

What  are  the  symptoms? — Those  of  the  specific  variety,  ibough 
often  running  higher. 

Do  we  ever  have  a  forQi  arising  ^m  scarlatina? — Yes;  and  then 
the  swelling  is  hard  and  indolent,  and  extends  to  the  glands  of  the 
neck. 

What  is  the  treatment  ?  — -  As  antiphlogistic  as  the  strength  of  the 
patient  will  bear,  together  with  wann  local  applications. 

OTNANCHE  TONSILLARIS,  OB  TONSILLITIS. 

What  is  the  common  name  of  this  affection  ?  —  Quinsy. 

What  is  the  character  of  the  affection  ?  — Inflammation,  either 
superficial  or  deep-seated,  of  the  tonsils. 

What  are  the  symptoms  ?  —  Fulness  in  the  throat,  pain  and  diffi* 
culty  of  swallowing,  heat  and  dryness  of  the  fauces,  and  shooting 
pains,  and  the  voice  is  croaking. 

What  is  seen  upon  inspection  ?*- We  find  the  ton^  swollen  and 
red,  and  projecting  into  the  throat 

How  k)ng  may  these  symptoms  continue?-— Several  days,  and 
cither  terminate  in  resolution  or  in  passive  congestion,  or  in  suppura- 
tion, rarely  in  eangrene. 

Is  there  mu(m  fever? — Tes;  generally. 

What  are  the  causes  of  tonsillitis?  —  The  usual  predisposing 
causes  of  the  other  phl^masise. 

Is  it  ever  fatal?  —  les;  when  there  is  pressure  on  the  larynx 
obstructing  respiration,  or  causing  difficulty  in  taking  food,  fisr  a 
length  of  time. 

What  is  the  treatment? — Antiphlogistic;  emetics,  bleeding, 
fVithartics,  and  incisions  in  the  tonsils,  especially  if  pus  is  formed. 

Are  local  remedies  beneficial? — Yes. 
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What  18  hj^pertropliy  of  the  tonsils  ?  — ^An  indolent  enlargement  of 
these  OTgaDB  without  pain. 

In  whom  do  we  most  generally  find  this? — In  those  of  stnimons 
habit. 

What  is  the  treatment? — Leeching,  soarification,  hlisters,  &c., 
aady  finally,  extirpation ;  and  sometimes  nitrate  of  silver  has  been 
uaed  with  advantage^  and  the  iodide  of  sdno,  recently  as  local  appUca- 
tions. 

DISEASES    01*    THE    OBSOPHAGUS. 

Is  this  liable  to  disease  ? — Not  often. 

What  may  excite  inflammation? — Acrid  poisons,  or  continuation 
of  disease  from  the  fauces,  pharynx,  and  stomach. 

What  are.  the  most  important  ijterations  of  structure  ?  —  Hyper- 
trophy of  the  submucous  cellular  tissue^  carcinoma,  compression  from 
tumours,  &c. 

How  is  spasmodic  stricture  characterized  ?  —  By  difficulty  of  swal- 
lowing, and  that  being  felt  in  the  upper  part  of  the  oesophagus,  and 
coming  and  going  frequently. 

Who  are  most  subject  to  it?  -»  Nervous  persons. 

Is  the  diagnosis  of  this  form  of  the  affection  of  importance  ? — ^Yee ; 
especially  to  distinguish  it  from  organic  derangement. 

What  is  the  treatment  ?  —  To  lesson  morbid  irritability,  by  cold 
spongiog,  blister  to  the  nucha,  and  antispasmodics,  introduction  of 
the  bougie,  &o. 

When  we  have  fMrevious  debility,  what  is  best  ?  —  To  restore  the 
strength  of  the  patient  by  tonics,  fresh  air,  &c. 

GASTRITIS. 

What  is  gastritis  ?  —  Inflammation  of  the  stomach ;  but  the  term 
IB  generally  used  to  denote  inflammation  of  the  mucous  membrane 
alone. 

What  are  the  symptoms  ?  ^- Fever,  with  intense  pain  and  burning, 
extending  to  the  oesophagus ;  and  increase  of  pain  by  pressure  on  the 
stomach,  or  by  inspiration,  or  swallowing,  or  vomiting ;  accompanied 
by  nausea,  vomiting,  great  thirst,  fulness  in  the  epigastrium,  and  in- 
crease of  heat  is  felt  when  the  hand  is  placed  over  the  stomach;  there 
18  much  prostration  present. 

How  is  the  pulse? — Frequent  and  small,  soon  becoming  weak  and 
thready. 

How  are  the  bowels  and  urine  ?  —  The  bowels  are  constipated,  and 
the  urine  is  scanty  and  high-coloured. 

How  is  the  tongue  ?  —  Red  along  the  edges  and  at  the  top,  and 
covered  in  the  middle  with  flaky  fur. 

With  what  may  this  disease  be  confounded  ?  —  With  peritonitis ; 
but  it  may  eventuallv  be  distinguished  by  the  seat  of  pain,  peculiar 
thirst,  burning  in  epigastrium,  &c. 
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Wh^i  does  the  disease  terminate?  —  It  may  tenmnate  in  a  few 
hours,  or  last  some  weeks,  and  degenerate  into  the  snbaoate  or  ohicmio 
form. 

What  are  the  symptoms  of  subacute  ? — ^Pain  and  uneasiness  in  the 
epigastrium,  with  the  usual  signs  of  the  tenderness  on  pressure,  ano- 
rexia, nausea,  sense  of  distension,  flatulence,  eructations,  thirst  and 
dryness  of  the  mouth,  &o. ;  the  tongue  is  red  at  tip  and  margin,  and 
ooverod  over  the  whole  surface  with  elevated  papillse. 

What  is  the  condition  of  the  bowels,  fkin,  &c.  7  —  The  bowels  are 
slusrgish,  the  skin  is  dir,  and  the  urine  high-coloured. 

What  are  some  of  the  sympathetic  disorders  7 -» Fever,  headache, 
cough,  and  pains  in  the  limbs,  Ac. 

How  long  does  it  generally  last  ?  —  Sometimes  many  months. 

What  are  the  symptoms  of  chronic  gastntis?  —  They  are  very 
simihir  to  the  last  variety,  but  it  has  a  greater  number  of  sympa^etic 
affections. 

Mention  some  of  the  symptoms  peculiar  to  it?  —  Constant  tender- 
ness, vomiting  of  glairy  fluid,  gnawing  pain,  feelings  of  vacuity,  irre- 
gular appetite,  acidity,  flatulence,  palpitation,  &c. 

What  is  the  condition  of  the  intestines?  —  Torpid;  and  the  unne 
is  of  various  hues. 

What  is  the  condition  of  the  skin  ?  —  Dry  and  harsh. 

Does  the  nervous  system  suffer  ?  —  Yes;  and  with  the  most  varied 


Do  the  thoracic  organs  sympathize?  —  Yes. 

How  may  death  be  caused  ? — ^By  general  exhaustion ;  but  in  many 
instances  by  the  complications  of  disease  in  the  liver,  kidneys,  and 
lungs. 

What  are  the  anatomical  characters  of  gastritis?  —  We  have  a  con- 
tracted and  wrinkled  mucous  membrane,  with  varied  degrees  of  red- 
ness in  the  difierent  parts;  and  in  the  chronic  variety  we  have  hyper- 
trophy of  the  mucous  tissue,  with  brown,  gray,  and  chocolate  tints, 
and  the  follicles  more  developed  than  natural. 

What  are  the  causes  of  the  different  varieties  ? — ^The  usual  changes 
in  the  weather,  irritants  of  various  kinds,  errors  in  diet,  sympathetic 
inflammation ;  and  in  the  chronic  variety  it  may  arise,  b^des,  from 
positions  of  the  body,  as  stooping,  &c. 

What  is  the  treatment  of  the  acute  variety? — If  pmson  has  been 
taken,  we  must  use  the  antidotes,  &c. ;  if  from  other  causes,  the 
antiphlogistics ;  sometimes  bleeding,  but  chiefly  leeching,  repeated 
cupping,  anodynes,  mucilaginous  drinks,  ice  and  iced  drinks,  cold 
arrow  root,  &c. 

How  must  we  act  upon  the  bowels? — By  enemata. 

Are  the  preparations  of  mercury  beneficial  ?  —  Sometimes. 

Are  external  applications  of  service? — Yes. 

What  is  necessary  in  the  subacute  variety  ?  —  It  may  be  treated  on 
the  same  general  principles  as  the  acute. 
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Wliat  is  neoeasaTj  in  tbe  chronic  yarietj? — Local  depletion,  &ri- 
naeeoag  diet,  counter-irritation,  as  blisters,  ol.  tiglii,  Burgundy  pitch 
plaster,  and  anodynes ;  and  a  carefully-conducted  course  of  mercury. 

Must  ^6  bowels  be  regulated? — ^Yes;  and  we  may  use,  for  that 
purpose,  castor-oil,  Roehelle  salts,  manna,  &c. 

What  are  some  of  the  remedies  which  haye  seemed  to  possess  a 
peculiar  influence  in  the  ohronio  yariety  ? — Argt.  nit.,  bismuth  trisnit., 
9I.  terebinth.,  tr.  bens.^  creos.,  f&rn,  sulpki,  quinia  snlph.,  acid  hydro- 
ejan.  medicinal. 

Is  warm  bathiBg  beneficoal? — Yes,  sometimes. 

ORGANIC  DISEASES  OP  THE  STOMACH. 

OAKGINOMA    OJ*    THB    STOMACH. 

What  is  the  appearance  in  carcinoma  of  the  stomach  ?  —  That  of 
an  indurated,  fibrous,  semicartilaginous  formation. 

Which  part  does  it  most  frequently  attack  ?  —  The  pyloms. 

What  is  the  state  of  the  mucous  membrane? — Thickened  and 
indurated,  or  partially  ulcerated ;  and  this  ulceration  sometimes  per- 
forating the  coats  of  the  stomach. 

What  other  form  does  it  assume? — The  cephalomatous,  ccllectcd 
in  masses,  and  growing  fiom  the  submucous  tissue. 

What  is  still  another  form  ?  —  Where  the  parietes  are  thickened, 
and  where  a  section  shows  a  number  of  little  cells,  having  fibrous  septa, 
and  containing  a  glue-like  matter. 

Are  neighlNDaring  organs  involved  ?  —  Yes,  frequently. 

What  are  the  symptoms  ?  —  Pain^  of  a  burning  kind,  and  gnawing ; 
acid  or  bitter  eructations;  at  first  vomiting  ingesta,  and  afterwards 
ropy  or  shreddy  substances,  and  sometimes  of  blood  or  sanious  matter. 

Have  we  constipation  ?  -—  Yes,  at  first ;  and  this  is  generally  suc- 
ceeded by  diarrhflea,  and  extreme  emaciation. 

What  is  the  appearance  of  the  countenance  ?  —  That  of  a  cancerous 
diathesis. 

Are  these  signs  certain  ? — Not  always. 

What  disease  are  we  apt  to  confound  with  this? — Chronic  gastritis 
with  ulceration. 

What  is  the  diagnosis  where  the  cardiac  orifice  is  affected  ?  —  The 
pain  and  vomiting  occnrs  immediately  after  food  is  taken,  and  there  is 
also  a  feeling  of  impediment  in  deglutition. 

What  is  Uie  progress  of  cancer  of  the  stonuich  ?  —  Slow. 

What  is  the  cause  of  cancer  of  the  stomach  ? — A  peculiar  diathesis. 

Is  there  any  cure  for  carcinoma  ?  —  No ;  but  we  may  palliate  the 
disease  and  retard  its  progress. 

How  would  you  &vour  this  ?  — By  proper  diet,  as  milk  and  broth^ 
and  by  perfect  rest. 

What  anodynes  are  beneficial?  —  Morphia,  pmssic  acid,  opium, 
hyoeciamus,  eonium,  belladonna,  &c. 
40* 
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SOFTENING  AND    TTLOERATION    OF    THE    STOMAOH- 

From  what  may  this  result?  —  From  inflammatioii. 

May  not  softening  after  death  be  mistaken  for  the  effect  of  diseaBe 
before  death?  — Yes. 

Is  not  this  subject  still  in  great  obsoarity  ?-^  Yes. 

What  are  the  varieties  of  ulcenriion  of  the  stomach? — Those  of 
slight  erosion,  minute  uloers  of  the  Ibllioles,  and  ulcer  peoetrstiiigthe 
muscular  and  peritoneal  coats,  &c 

Which  varieties  are  the  most  common ?—. The  fiist  two;  and  they 
have  the  symptoms  of  chronic  gastritis. 

What  is  the  peculiarity  of  tibe  third  variety?-*- That  it  k  q[uite 
latent,  until  perforation  suddenly  takes  place. 

Should  hematemesis  occur  in  chronic  gastritb,  or  if  there  is  a  dark, 
pitchy  appearance  in  the  matters  vomited,  what  should  we  suspect  ?— 
Ulceration. 

What  is  the  treatment?  —  Bietetical  and  palliative,  and  the  careful 
administration  of  sedatives. 

If  ulcerations  are  not  extremely  large,  how  are  the  symptoms  ?  — 
Very  obscure. 

What  may  perforation  be  caused  by  ?  —  Simple  ulcentioB,  begi>^- 
ning  either  in  the  mucous  or  serous  coat;  carcinomatous  xdceration, 
and  gelatiniform  softening. 

Is  it  necessary  in  every  perforation  that  the  contents  escape  in  the 
cavity  of  the  abdomen  ? — No;  for  the  stomaoh  may  adhere  to  neigh- 
bouring organs,  and  thus  prevent  it ;  but  when  it  does  ooour  the 
symptoms  of  sudden  and  violent  peritonitis  set  in. 

DYSPEPSIA. 

What  is  the  meaning  of  this  term  ? — It  is  derived  from  ^wnttrttfu^ 
to  digest  with  difficulty;  or  any  derangement  of  Uiat  funotioa  by 
which  the  aliment  b  converted  into  chyle. 

What  are  some  of  the  causes  of  this  disease  ? — 1st.  From  pletliora 
or  anemia;  2d,  from  the  stomaoh  sympathizing  with  other  oigMis; 
and  3d,  from  deranged  nervous  action,  &c 

What  is  the  most  simple  form  ? — Acute  dyspepsia,  or  indigestion. 

What  are  some  of  the  symptoms  ?  —  Anorexia,  feeling  of  weight 
and  fulness  at  the  epigastrium,  nausea,  and  eructations  of  bitter  or 
acrid  fluids,  or  gaseous  matters,  pains  in  the  loins  and  limbs,  dull  head- 
ache, incapacity  of  thought,  with  despondency. 

What  is  the  condition  of  the  tongue,  skin,  &c.?  —  The  tongue  is 
sometimes  white,  loaded  with  a  thick,  white,  pasty  fur ;  the  skin  b  eool, 
pulse  small  and  soft,  face  pale,  and  the  eyes  dull  and  heavy. 

What  are  the  most  usual  causes?  —  Excess  in  eating  when  the 
stomach  is  debilitated,  or  eating  indigestible  articles,  great  bodily  &- 
tigue,  mental  exhaustion,  intemperance,  broken  rest,  &c. 

What  is  the  treatment  ?  —  An  emetic  at  first  to  dean  the  stomach, 
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then  a  dose  of  aperient  medicine,  followed  by  a  vegetable  aromatic 
tonic,  and  abstinence  from  solid  food. 

What  are  the  peculiarities  of  that  form  of  the  disease  when  a  dis- 
charge of  bilious  matter  takes  place? — In  addition  to  the  symptoms 
before  enumerated,  we  have  more  general  disturbance  of  the  system, 
the  matters  vomited  are  bitter,  and  of  a  yellowish-green  colour,  the 
vision  beoomefi  dull,  with  tingling  or  prickling  in  the  hands,  noises  in 
the  eare.    The  face  and  ^tie  oonjonotiva  are  of  a  yellow  or  muddy  tint. 

What  is  the  course  of  this  variety  of  the  disorder?  —  In  addition 
to  thoee  of  the  preceding  variety,  we  have  regurgitation  of  the  bile 
from  the  duodenum  into  the  stomach.  - 

What  is  the  treatment  for  this  variety  ?  —  Slight  emetics,  followed 
by  a  dose  of  blue  pill ;  or,  if  necessary,  use  clysters;  and  if  the  nausea  • 
eontinue,  use  efiervesoing  mixtures^  with  a  little  brandy,  or  tinot. 
opii,  eoonter-irritation,  &o. 

OHBONIO    DT8P1P8IA. 

How  would  yon  divide  the  symptoms  of  this  affection  ? — ^Into  local 
and  general. 

What  are  some  of  the  local  signs? — Impaired  appetite,  or  absolute 
want  of  ity  disgust  for  food,  excessive  appetite,  perverted  appetite, 
pains  after  eating,  feelings  of  sinking  or  fulness,  vomiting,  cramp, 
hiccup,  flatulence,  ejection  of  acid,  acrid,  or  bitter  fluid,  and  some- 
times of  glaury  fluid,  called  water-brash. 

What  are  the  general  symptoms? — These  are  very  various,  and 
assume  protean  forms.  The  principal  are,  however,  irritability  of 
temper,  oppressed  intellect,  senses  dull,  with  wandering  pains,  itching, 
noises  in  the  head,  headache,  oppressed  breathing,  palpitation ;  the 
bowels  are  sluggish,  the  urine  is  variable  in  colour,  chilliness  over 
the  sui£u)e  of  the  body,  uarefreshing  sleep,  countenance  dejec- 
ted, &c. 

What  are  the  caus^?-— Any  of  the  usual  debilitating  causes,  aa 
loas  of  Mood,  dejection,  luxuries  largely  indulged  in,  &c. ;  irregularity 
Id  taking  food,  change  of  diet,  crude  fruit,  &o. 

lathe  pathology  of  this  affection  well  understood? — No;  but  we 
may  presume  that  it  arises  from  an  insufficiency  or  impairment  of  the 
gaatrio-juice,  with  or  without  an  atonic  condition  of  the  muscular 
fibres  ii  the  stomach. 

Uow  is  the  treatment  to  be  regulated  ? — By  imparting  tone  to  the 
■tomaeh,  and  removing  urgent  symptoms. 

How  would  you  answer  these  indications? — By  the  administration 
of  an  emetic,  if  the  stomach  is  overioaded,  or  there  is  much  nausea 
present,  (if  circumstances  do  not  prevent  it,  such  as  pregnancy,  &c.)i 
and  tbett  fc^wing  it  with  a  blue  pill,  in  combination  with  an  anti- 
spasmodic, and  alierwards  prescribe  tonics  and  alkalies,  beginning 
with  the  milder  vegetable  tonics,  and  at  the  same  time  ke^«^*»«*  ^'^  « 
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slight  counter-initatioii  over  the  stomaefa,  and  regolating  tlie  dicty 
exercise,  &o. 

What  are  some  of  ihe  remedies  whick  hftve  been  found  of  espeeial 
importance  in  chronic  gastritis?  —  Aqua  oaloifly  oreasote,  biamnlli 
suboit.,  argenti  nitratam,  the  mineral  actda,  a&d  in  lome  oasea  the 
various  preparations  of  iron^  stiTohniay  and  the  varioos  mhienl 
waters. 

Can  we,  d  prion,  judge  of  the  partioukr  articleB  of  diety  raitabl^ 
to  each  individual  case  ?  -«*-  No ;  but  we  may,  as  a  genetal  role,  order 
the  farinaceous  articles,  and  afterwards  wild  game,  &c* 

What  are  the  particular  symptoms  which  sometimes  require  parti* 
eular  attention?— -Fktulenoei  heartboiB^  uaimea  and  vomittng, palpi* 
tation. 

How  would  you  oounteraet  these  symptoms? — In  flataknee  a 
carminitive  water,  or  spts.  anmioD.  assafoBt,  spts.  mtfa.  comp.,  a  drop 
or  two  of  oreasote  in  lime-water,  or  the  oleum  terebinth  in  emulson, 
or  Hoffmann's  anodyne,  are  beneficial.  In  heartbuni,  the  various 
alkalies,  or  sometimes  the  mineral  acids,  as  the  stomach  is  acid  ot 
alkaline,  are  used.  In  nausea  and  vomiting,  the  effervescing  draught 
or  the  neutral  mixture,  or  carbonated  water,  or  the  carbonate  of  mag- 
nesia, or  undiluted  brandy,  in  3J>  doses ;  lime*wa(ter  and  milk,  a  table- 
spoonful  of  each,  or  h^drooyanio  acid,  or  ice ;  abstinence  fnmi  foo4 
or  drink,  and  counter-irritation  over  ike  stomach.  And  in  palpita- 
tion, purgatives  combined  with  antispasmodics,  as  valerian,  oastor, 
morphia,  and  hyosciamus,  are  of  aervioe. 

What  organs  are  often  sympathetically  or  oonseoutiv^y  afleeted  ? 
—  The  intestines,  the  liver,  the  organs  of  respiration,  produoiii||; 
spasmodic,  catarrhal,  and  oiganio  affeotbna;  the  hearty  tbs  brain,  the 
spinal  cord,  and  the  skin, 

OASTRALGIA  AND  SNTIRALGTA. 

What  is  the  meaning  of  the  term  gastialgia?-^Pkui  in  the  sto- 
mach. 

What  is  the  peculiar  character  of  the  pain  f^— Acute  and  oaprieioiis 
in  its  accessions ;  and  it  extends  also  to  the  neighbouring  parts,  as 
the  left  side,  between  the  shoulders,  &o. 

What  are  some  of  its  other  peculiarities?*^ little,  if  any,  fever,' 
the  tongue  is  dean,  bowels  are  costive,  temper  irritable,  and  captious; 
and  there  is  headache,  nenralgie  pains  in  the  bhidder  and  rectan^and 
generally  we  have  great  despondency. 

What  somedmea  complicates  this  affection  ?  —  Chronic  gastritis. 

What  appears  to  be  the  nature  of  this  affection  ?-« Alteration  in 
the  function  of  the  gastric  nerves. 

Who  are  the  most  liable  to  this  affectioni  and  what  are  the  exelting 
cauBes  ?  —  Femalea ;  and  it  may  arise  from  deficient  food,  anemia,  and 
iffections  inducing  great  nervous  susceptibility. 
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Wlmft  are  the  ezoiting  causes? — Those  acting  localljupon  the  sto- 
mach— as  the  use  of  indigestible  food,  stinhilant  potions,  cold  drinks ; 
and,  when  the  predisposition  exists^  an  attack  may  be  produced  by  the 
moet  trifling  circumstances. 

What  is  the  plan  ci  treatment?— *  To  subdue  local  irritation  by 
aareotics,  as  prussio  acid,  morphia,  henbane,  hops,  &c. ;  and  last, 
though  not  least,  argt  nitratum  internally,  bismuth,  in  from  gr.  iii.  to 
xiT.  gr.  doses. 

How  would  you  prevent  a  recurrence  of  the  disease?  —  By  duo 
regard  to  diet. 

What  is  necessaiy  in  cases  where  the  general  habit  is  affected  ?  -^ 
This  is  difficult  to  mark  out  in  this  work,  depending,  as  we  must, 
npon  the  peculiar  susceptibilities  of  the  patient ;  but  we  may  prescribe 
gentle  exercise  in  the  open  air,  avoid  all  excitants  to  the  nervous  sys- 
teni ;  and,  in  fact,  adopt  all  the  rules  of  correct  hygiene. 

What  is  the  character  of  enteralgia?  —  Generally  neuralgic. 

From  what  may  it  arise  ?  —  From  irregular  action  in  the  bowels, 
and  from  disorders  of  secretion,  or  from  any  of  the  usual  exciting 
causes  of  gastralgia. 

What  is  the  treatment  ?  —  A  dose  of  oil,  and  tr.  opii,  camphor, 
anodynes,  and  antispasmodics,  and  a  genial  regulation  of  the  nervous 
83r8iteni* 

GATROBBHCEA. 

What  do  you  mean  by  gastrorrhcea  ?  —  Functional  disorder  of  the 
stomach,  where  we  have  ejection  of  fluid  by  vomiting,  or  ei-uctation, 
tm  the  chief  symptom. 

What  is  the  character  of  the  fluid?  —  Thin,  glairy,  and  insipid, 
and  it  is  sometimes  as  much  as  a  pint  in  quantity. 

What  is  it  called  when  we  have  pain  or  burning  accompanying  the 
discharge  ? — Pyrosis,  or  water^brash. 

What  are  the  causes  ? — ^The  use  of  vegetable  food,  especially  when 
eombined  with  alcoholic  drinks. 

What  is  the  nature  of  this  affection  ? — A  catarrh  from  the  mucous 
loambiane  of  the  stomach. 

What  is  the  treatment? — The  diet  must  be  firm  and  dry,  chiefly 
animal  £(X)d ;  and  a  resort  to  the  various  stomachic  remedies,  and  se- 
datives must  be  made,  &c. 

What  are  some  of  the  remedies  of  high  reputation  f  —  Bismuthi 
snbnitnis,  nitric  acid  in  infusion  of  columba,  argt.  nit.  gr.  i.;  twice  or 
thxice  daily;  tr.  benz.  comp.^  &c. 

BITODIENITIS. 

What  are  the  anatomical  characteristics  of  this  disease  ? — Similai 
to  those  in  inflammation  of  the  stomach  and  ileum ;  the  glands  of 
Bronner  and  Peyer  being  also  very  much  enlarged. 
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Are  the  symptoms  of  aonie  duodenitis  well  marked  f — No;  t^eie 
is  most  generallj  jaundice  present,  but  this  is  not  always  the  case. 

What  are  the  symptoms  of  the  ohronio  variety? — These  aieako 
yeiy  obscure ;  but  we  may  suspect  something  of  the  kind,  if  pain  is 
not  felt  till  two  or  three  hours  after  taking  food,  and  from  the  tender- 
ness being  seated  between  the  right  hypochondrium  and  mesial  line. 

What  are  the  symptoms  of  duodenal  dyapepsta?  —  Those  of  the 
same  affection  of  the  stomach,  but  having  more  hepatic  symptoms 
present 

What  is  the  treatment  of  this  affection?— -Upon  the  same  general 
principles  as  those  of  gastritis,  and  we  must  choose  aperients,  iriiich 
act  more  particularly  upon  this  portion  of  the  intestinal  canal,  as  senna, 
sulphur,  castor  oil,  neutral  salts,  and  blue  pill,  and  sometimes  croton 
oil  in  minute  doses. 

Should  we  suspect  mucus  in  the  intestine,  what  is  found  an  ezeelleDt 
remedy  ?  —  Lime  water. 

Can  duodenitis,  under  any  circumstances,  be  easily  recognised  as  a 
simple  disease? — Noj  it  more  frequently  exists  in  connection  with 
gastritis. 

ILEO-COLITIS,  OR    ENTERITIS. 

What  is  meant  by  this  term? — Inflammation  of  the  ileum  and 
colon. 

What  are  the  two  parts  affected  ?  —  The  villous  coat,  and  the  folli- 
cular ;  the  former  arises  from  common  causes,  the  latter  appears  to  be 
subsequent  to  specific  inflammation. 

What  are  some  of  the  anatomical  characters  of  acute  ileo-oolitis  ? — 
We  have  inflammation  of  the  follicles,  presenting  a  button-like,  pus- 
tular appearance ;  while,  in  inflammation  of  the  glands  of  Peyer,  we 
have  an  elliptical  arrangement,  made  more  manifest  by  their  distended 
state. 

May  not  one  set  of  glands  be  affected  while  another  enibely 
escapes  ?  —  Yes. 

What  are  the  peculiaritiea  in  the  villous  membrane,  independent] j 
of  the  follicles  ? — We  have  redness,  soffcenipg,  abrasion,  hypertrophy, 
and  sometimes  an  uniform  blackness,  like  gangrene. 

In  what  disease  do  we  find  the  glands  of  Peyw  the  most  diseased  ? 
— -  In  typhoid  fever. 

Is  this  affection  in  its  simple  form  dangerous  ?  — ^No. 

What  is  the  general  appearance  in  ileo-colitis  ?  —  Patches  of  red- 
ness, with  coatings  of  lymph,  tough  mucus,  pus,  irregular  ulcenif- 
tions,  &c. 

Docs  acute  enteritis  ever  occur  as  a  primitive  disease? — Seldom. 

When  we  have  this  affection  arising  from  typhoid  fever,  what  is 
the  peculiarity  of  the  affection  ? — The  lemon  extending  to  the  ceDular 
rather  than  to  the  mucous  tissue. 

What  is  seen  in  the  chronic  variety  t — In  addition  to  the  signs  of 
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the  acute  we  haye  aleo  indaration^  and  brown  and  slatc-oolonred  tints^ 
contraction  of  the  intestine,  &o. 

Does  nlceration  eyer  extend  deeply? — Tea;  bnt  in  this  respect 
there  is  great  yariety. 

Wbat  are  some  of  the  sjmptoinB  of  acute  and  gnbacute  ileo-colitis  ? 
-—We  haye  pain,  of  a  dnll,  griping  character,  about  the  hjpogastrium 
juad  right  ilium,  tendemees  on  prasenre,  and  diarrhoea ;  the  stools  are 
thin  and  feoulenl  Feyer  is  present,  the  skin  moist,  pulse  soft,  urine 
scanty,  and  high-coloured,  tongue  red  at  tip  and  edges,  and  furred  in 
centre;  and,  in  severe  eases,  the  erost  on  the  tongue  is  brown  or 
black,  the  eyes  dull,  and  in  a  typhoid  Ibrm,  the  cerebral  symptoms 
maek  the  abdominal  disease. 

What  are  some  of  the  signs  in  the  typhoid  yariety  ?  —  Meteorism, 
enlai^ment  of  spleen,  anorexia,  fauces  inflamed,  headache,  epistaxiS| 
xoee-ooJoured  spois,  grait  heat,  &e.,  of  the  surface. 

What  is  the  duration  and  mortality  ? —-The  duration  is  twenty-fire 
days,  and  mortality  small. 

What  is  a  Btan<ting  sign  in  chronic  ileo-colitis  f^-Diarrbcaa. 

What  are  some  of  the  causes  of  ileo-colitis  ?*- Cold  and  damp  air, 
or  an  epidemic  condition  of  the  atmosphere;  and  from  eating  crude 
articles;  and  sometimes  it  is  caused  by  a  want  of  food. 

What  Is  the  treatment  in  the  acute  yariety  ?-«- In  mild  cases  a  few 
leeches  to  the  abdomen,  fomentations,  mucilaginous  drinks,  and  a  little 
2>oy.  pnly.  and  hyd.  o.  ereta;  but  in  more  severe  forms  a  general 
Weeding^  leeching  the  anus,  and  a  cautious  use  of  astringents,  the 
warm  bath,  and  a  bland,  farinaceous  diet ;  and  should  the  diarrhoea 
continue  when  the  inflammation  has  subsided,  make  use  of  the  chalk 
julep,  Ac. 

What  is  necessary  in  the  chronic  form  ? — ^Frequent  local  depletion, 
eounter-iiritation,  uid  a  mild  mcTOurial  course. 

What  medicines  are  beneficial  in  chronic  diarrhoea  ?  —  Opium,  log* 
wood,  kino,  tr.  bens,  comp.,  cupri  sulph.,  plumb,  acet.,  and  zinci 
•ulph.  argent,  nitratum,  the  oak  orchard  water,  and  Hope's  camphor 
mixture. 

What  is  beneficial  in  ulceration  at  the  lower  portion  of  the  colon  f 
— -Ar^  nit.  in  enemata. 

la  It  not  sometimes  necessary  to  sustain  the  strength  ?  —  Yes,  by 
tonics;  and  by  the  use  of  unirritating  and  nutritious  articles  of  food. 

OOLITIB,    OB    DTSSNTBBT. 

What  are  the  symptoms  of  the  acute  form  f  —  Uneasiness  in  the 
abdmneD,  griping  paan,  with  general  tormina  and  tenesmus,  hot  and 
tender  abdomen ;  the  stoob  are  foetid  and  dark  coloured,  and  contain 
KnnpB,  of  a  pultaeeous  character. 

What  are  the  principal  types? —The  sporadic,  and  the  malignant, 
occurring  in  epidemics. 
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What  are  some  of  the  general  8ympt<»nB  in  spontdio  cases  f — In 
sporadic  cases  we  have  fever  and  its  nsual  accompaniments,  together 
with  griping  pains,  diarrhoea,  &c. 

How  is  the  severity  of  the  disease  increased  ? — By  the  extent  of 
the  intestines  inflamed.  If  the  lower  portion  only  is  affected  it  is  a 
disease  of  little  danger;  bat  if  ihe  pain  is  diffusive,  and  esten^ng 
(along  the  colon,  the  case  is  more  precarious;  and  if  we  have  quick 
>pn]se,  thirst,  anxiety,  vomiting,  and  hiccup,  and  rapid  failing  of  the 
vital  powers,  it  may  be  looked  upon  as  fatal. 

Do  the  symptoms  of  chronic  dysenteiy  vary  in  any  important  par« 
ticalar  from  ileo-colitis  f — ^No. 

Is  this  disease  liable  to  be  confounded  with  any  otiiers? — No;  but 
it  may  appear  similar  to  diarrhoea,  hemorrhage  from  the  bowels,  &c. 

What  is  the  prognosis  ? — When  the  stools,  from  being  mnoons  and 
bloody,  become  bilious  and  feculent^  and  the  tormina  and  tenesmus 
abates,  we  may  argue  ^vorably. 

What  are  some  of  the  fatal  signs? — Tumid,  tense  abdomen,  diy, 
harsh  skin,  livid  ilnger*nails,  body  supine,  and  legs  drawn  up,  eyes 
sunk,  abdomen  contracted,  dejections  invohmtoiy,  muttering  dcJaium, 
SI  bsulttts,  &a 

When  do  we  generally  find  improvement?— -Before  the  seventh 
day ;  and  we  find  the  oases  more  &tal  as  Uie  days  of  amendment  are 
lengthened. 

What  are  some  of  the  causes  of  colitis  ?  «-  Depression  of  vital  ^w- 
ers  by  fatigue,  watching,  care,  &c.,  and  by  the  action  of  crude  ameloi 
upon  the  alimentary  canal;  exposure  to  cold  and  damp. 

What  is  the  treatment  of  thas  disease? —-In  the  active  inflamma- 
tory variety  bloodletting  mav  be  used,  but  not  to  the  same  extent  as 
in  serous  inflammations ;  if  there  is  much  pain,  cupping,  leeching^ 
and  these  applied  over  the  painful  pacts  of  the  abdomen,  and  to  the 
anus ;  and  by  fomentations  of  hops,  &c.,  to  the  belly. 

What  are  some  of  the  internal  remedies  ?  -— <  At  f^t  a  little  oil  with 
tr.  opii,  or  hyd.  oh.  mit.  and  opium;  or  the  latter  by  enema  and 
l>over's  powders,  and  ipecac. 

What  is  necessary  to  bear  in  mind  in  the  administration  of  hyd.  ch. 
mit?  —  That  when  ptyalism  is  produced  without  the  symptoms 
Abating,  we  must  not  expeet  benefit  from  it,  on  account  of  the  existing 
ulceration  in  the  intestines. 

J    What  other  two  remedies  do  we  have,  of  great  value?-— IpecKnb- 
anha  and  plumb,  acet 

Are  mercurials  alone  of  benefit  in  the  malignant  form?— -No. 

What  do  we  find  of  service  in  this  form  ?  -— .  Mist,  deag.,  with  hyd. 
mass.,  in  combination;  or  aromatic  infusion  of  rhei,  ipecao.|  and 
opium. 

Should  sinking  occur,  what  must  be  done?-— We  must  resort  te 
sumulants,  as  small  portions  of  wine,  or  biundy-toddy,  or  oaaphoTy 
and  plumb,  acet.,  &c. 
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I>oe8  tbe  tTeatoent  of  ehvooio  djaenteiy  differ  in  any  great  reapect 
frou  ileo-oolitifi  ?  —  No. 

What  is  necessary  in  cbronio  thickening  and  induration  of  the 
■kiiooQft  membrane  ?-*  A  oounse  of  leeching,  and  repeated  bleeding. 

Upon  what,  however,  most  we  rely  chiefly?— -Upon  a  rigorous 
attention  to  diet,  and  alteratives  in  minute  doses. 

What  articles  and  combinations  have  been  found  beneficial?-* 
Opium  and  ipecac.^  aigt.  nit.^  Hope's  nitro-muriatic  acid  mixture, 
lemon-juice,  &e. 

Should  we  pay  much  attention  to  the  diet?  — Yes;  it  should  be 
sparing  and  light;  consisting  of  liquid  and  semi-liquid,  farinaceous 
Mtbstanoea. 

-       DIARRHCEA. 

What  chamcterixes  this  affection  ? — An  increased  number  of  alvine 
dLscharges. 

May  not  this  arise  from  various  causes  ?-— Tes. 

What  are  some  of  them?— •Increased  peristaltic  motion  of  the 
bowels,  increased  feculent  matter  from  morbid  bilious  secretion, 
mucous  diarrhooa,  serous  diarrhoea^  and  fibrinous  secretion,  and  fatty 
diarrhoea. 

What  is  the  'first  dependent  upon?— -Upon  increased  irritability 
of  the  intestine,  and  too  rapid  propulsion  of  the  secretions. 

What  is  the  cause  of  the  second? — From  a  large  collection  of 
excrementitious  matter^  as  caused  by  fruits  and  other  vegetable  sub- 
stances. 

What  is  the  eause  of  the  third  ? — Increased  secretory  action  in  the 
liver  causes  the  discharges,  either  of  a  bright  yellow,  or  a  greenish 
colour. 

What  is  the  cause  of  the  mucous  variety  ?  —  It  is  irritation  of  the 
follicles  by  substances  immediately  applied,  or  caused  ty  congestion 
of  the  mucous  membrane,  from  various  circumstances. 

Where  do  we  find  serous  diarrhoea? — It  is  very  like  the  mucous, 
but  may  be  seen  more  particularly  in  dropsies,  or  in  cases  of  Asiatic 
oholenu 

What  is  the  source  of  the  fibrinous  variety  ? — The  secretion  of 
coagulable  lymph;  and  of  sufficient  consistence  to  be  discharged  as  a 
mould  of  the  intestine,  or  in  detached  pieces,  coming  from  various 
portimui  of  the  intestinal  canal. 

What  is  probably  the  cause  of  fatty  diarrhoea?  —  A  disease  of  the 
pancreas  or  liver  combined,  occasioned  by  the  want  of  the  pancreatic 
secretion,  or  a  disease  of  the  pancreas  and  liver,  by  which  the  fatty  or 
oily  portbtts  of  diet  are  not  digested. 

What  is  the  treatment  in  the  different  varieties? — ^The  first  variety 
generally  yields  spontaneonslv,  or  it  may  be  proper  to  administer  some 
saodyna  and  antispasmodic ;  m  the  second  variety,  a  mild  laxative  and 
41 
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opiate  arc  generally  sufficient  3  and  in  the  thirdj  demulcents,  opiates, 
and  a  slight  mercurial  course. 

How  would  you  treat  the  mucous  form  ?  —  By  diverting  the  blood 
from  the  part,  allaying  irritation,  and  diminishing  morbid  secretion. 

What  remedies  are  beneficial  f  —  Counter-irritation,  spts.  mind^re- 
rus,  and  for  allaying  internal  irritation,  the  vegetable  afltringents,  and 
anodyne  injections,  &o. 

What  is  necessary  in  the  serous  variety  ? -^  Opiates,  and  v^etabla 
BRtringents ;  but  we  may  be  compelled  to  resort  to  metallic  salts,  as 
acet.  plumb,  et.  oupri  sulph. 

What  is  the  management  of  the  fibrinous  variety?  — A  course  of 
alteratives ;  and  then  turpentine,  copaiba,  benzoin ;  tonic  medicines, 
as  limewater,  chalybeatcs,  and  nitric  acid  in  ^bitter  infusion,  and  the 
use  of  the  warm  bath,  &c. 

How  should  the  diet  be  regulated?  —  The  food  should  be  mikK^ 
farinaceous,  but  nutritious. 

What  is  necessary  in  the  fatty  diarrhoea  ?  —  Avoid  all  fatty  or  oily 
articles  of  diet,  and  correct,  if  possible,  the  secretions  of  the  liver  and 
pancreas  by  alkalies,  a  slight  mercurial  course,  and  counter-irritation 
over  the  parts  nearest  to  the  organs  affected. 

CHOLERA  M0BBU8,  AND  ASIATIC,   OB  CSOLEBA  A8PHTXIA. 

How  is  this  affection  divided?  —  Into  common  or  sporadic,  and  the 
epidemic,  malignant,  or  Asiatic  cholera. 

What  are  the  symptoms  of  the  sporadic  variety  ? — Frequent  vomit- 
ing and  purging,  first  of  the  contents  of  the  stomach,  and  then  a 
liquid  follows  tinged  with  bile,  and  excessive  in  quantity ;  pain  in  the 
abdomen  and  limbs ;  the  pulse  becomes  small  and  frequent,  voice  weak, 
the  countenance  is  haggard,  and  great  thirst  is  present,  and  the  body 
covered  with  clammv  perspiration. 

What  are  favourable  indications  ? — Cessation  of  the  disohargea  and 
cramps,  and  general  amelioration  of  the  preceding  symptoms. 

How  long  does  the  affection  last  ?-» From  throe  to  four  days,  or 
more  frequentlv  for  a  shorter  time. 

Is  the  convalescence  rapid? — Yes;  though  some  signs  of  gastric 
irritability  may  exist  for  some  time. 

What  are  some  of  the  causes?  —  The  season  of  the  year,  unwhole- 
some food,  drastic  purgatives,  cold  drinks  when  the  body  is  heated,  or 
by  a  sudden  transition  of  temperature. 

What  is  the  treatment  ? — Opium,  in  large  quantitieSi  and  repeated, 
or  with  calomel,  diluent  drinks,  frictions  by  means  of  stimulating 
articles  to  keep  up  warmth ;  and  if  collapse  takes  place,  we  resort  to 
brandy,  camphor,  ammonia,  blisters  to  stimulate,  &o. 

How  sliould  we  treat  the  debility? — By  mild  stimulants^  nutri- 
tious  diet,  &o.  — 
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MALIONAHT,    OB    ASIATIC    OHOLEKA. 

Where  did  thifl  affeetion  first  show  itself  f  —  In  the  East  Indies. 

Where  has  it  extended  ?  —  Oyer  nearly  the  whole  world. 

Ib  the  oontagioQsness  of  this  affection  settled  ?  —  No;  there  is  still 
great  differenee  of  opinion  on  this  point. 

What  are  the  symptoms  of  malignant  cholera  f — Thej  almost  always 
show  themselves  suddenly;  hut  sometimes  we  have  a  feeling  of  uneasi- 
ness preceding  them,  with  diarrhoea,  watery  or  serous  pui^ing,  and 
followed  hy  vomiting,  and  cramps.  After  the  contents  of  the  stomach 
are  discharged,  we  have  whitish,  turbid  fluid,  like  rice-water;  this 
has  a  slight  sickly  smell,  and  passes  without  stouning,  and  is  often 
in  large  quantities. 

Where  do  we  have  cramps  ?  —  In  the  belly,  and  in  the  muscles 
generally,  oontracting  them  into  hard  knots ;  then  we  have  slight 
relaxation,  and  then  cramp  again. 

What  other  symptoms  are  there?  —  Headache,  and  noise  in  the 
head;  very  soon  a  pulse  scarcely  felt;  the  sur&ce  cold;  the  blood 
appears  in  a  completely  congested  state ;  the  conjunctiva  becomes  dry ; 
the  tongue  is  pallid,  or  slightly  blue,  cold,  and  covered  with  thin 
mucus ;  the  palms  of  the  hands  and  soles  of  the  feet  are  shrunk  and 
sodden :  the  pulse  is  feeble  and  fluttering;  burning  at  the  pnecordia; 
thirst,  ko. 

Is  there  much  oppression  in  the  breathing  ?  —  Yes. 

How  is  the  intellect?  —  Unaffected,  generally. 

What  happens  after  a  few  hours  1  —  The  violent  symptcuns  subside, 
the  dischargea  and  cramps  cease,  but  the  usual  warmth  of  surface  and 
the  pulse  do  not  return,  or  only  transiently,  and  the  patient  relapses, 
and  becomes  covered  with  a  eoM,  clammy  sweat,  and  dies  within  seven, 
eight,  or  twelve  hours. 

K  the  case  is  not  a  fatal  one,  what  occurs  ?  —  After  the  symptoms, 
being  more  or  less  violent,  they  gradually  subside,  and  we  have  heat 
of  8ur£Eu^  returning,  discharges  ceasing,  anxiety  and  oppression 
diminishing,  pulse  regains  its  power,  and  reaction  becomes  fully 
established. 

What  is  the  usual  course  after  the  attack  ?  —  The  patient  either 
convalesces  immediately,  or  recovery  is  slightly  retarded  by  the  super* 
vention  of  internal  inflammation  of  a  mild  character ;  or  we  may  have 
a  secondary  fever  of  a  typhoid  character,  and  from  which  the  patient 
18  not  likely  to  recover  soon. 

What  is  the  prc^osis  in  this  form  of  cholera? — Un&vorable. 

What  are  some  of  the  circumstances  which  make  it  un&vourable  ? 
—  The  severity  of  the  early  symptoms,  with  a  combination  of  general 
unfavourable  signs. 

What  are  the  peculiar  anatomical  characters  ?  —  Tliese  are  so  vari- 
ous and  so  uncertain,  that  we  are  unable  to  introduce  them  here,  but 
must  refer  to  works  on  pathological  anatomy. 
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Whafc  is  the  treatment  ? — It  has  been  yariom^  and  as  jet  no  settled 
plan  haa  been  adopted ;  some  of  the  remedies  which  luive  attracted 
attention,  we  will  ennumerate. 

What  are  they  ?  —  Heat  and  friction  by  means  of  bags  of  hot  bran, 
and  by  friction  with  a  coarse  bmsh ;  venesection  in  the  onset  of  the 
disease  has  been  used  with  decided  advantage ;  opium  alone,  and  in 
combination ;  calomel  in  large  and  frequent  doses,  warm  drinks  of 
cayenne  pepper  tea,  or  the  other  stimulants. 

By  whom  was  large  doses  of  saline  articles  recommended  f — By 
Dr.  Stevens. 

Who  adopted  the  plan  of  injecting  a  solution  of  salt  into  the  veins? 
—  Dr.  O'Shaughnessy. 

What  effect  seemea  produced  by  this  plan  ? — ^The  patient  appeared 
to  improve  for  a  short  time,  but  gradually  relapsed. 

Upon  what  theory  was  this  plan  based? — The  want  of  saline  mat- 
ters in  the  blood. 

Has  acetate  of  lead  been  used  with  benefit? — Yes. 

Has  not  chloroform  internally  administered,  either  alone  or  in  com- 
bination with  morphia,  been  found  a  valuable  remedy  to  arrest  vomit- 
ing, and  to  relieve  pain  ? — Yes. 

Will  not  chloroform,  in  some  cases,  relieve  the  violent  spa«ms  of 
the  muscles  of  the  extremities  when  rubbed  upon  the  parts  ?  —  Yes. 

When  the  period  of  reaction  has  arrived,  what  is  necessary?— 
We  must  endeavour  to  repair  the  loss  of  serum  the  blood  has  sob- 
tained. 

Which  way  can  we  best  answer  this  end  ? — By  the  administraticwa 
of  saline  fluids,  animal  broths,  &o. 

Should  any  inflammatory  affection  of  the  chest  supervene,  what 
must  be  done  ? — We  must  resort  to  local  depletion,  and  the  adminis- 
tration of  saline  articles. 

COLIO. 

What  do  Tou  mean  by  colic? — A  disease  of  some  portion  of  the 
gastro-intestinal  canal,  with  morbid  sensibility  and  contractility,  with 
morbid  secretion,  commonly  of  air,  manifested  by  acute  pam,  pro- 
ducing a  feeling  of  rolling  and  twisting  alternately,  with  flatulent 
distension,  and  almost  always  with  constipation. 

How  many  varieties  do  we  embrace  under  this  head  ?  —  Simple 
colic,  including  nervous,  flatulent,  and  stercoraceous,  bilious  cohc; 
dry  belly*aehe,  or  colica  pictonum ;  ileus,  Ac. 

What  have  these  varieties  in  common,  and  by  what  caused? — 
Exaltation  of  intestinal  sensibility,  with  unequal  contraction  and  dila- 
tation of  portions  of  the  intestinal  tube ;  pent  up  flatus,  constipation, 
and  sometimes  inflammation;  and  these  are  caused  by  indigestible 
matters,  sudden  chill,  suppression  of  perspiration,  &c. 

Whfat  is  the  chief  cause?  —  Morbid  excitement  of  the  nervous 
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BjBtem  by  gross  irritation,  or  by  derangement  of  the  secretions  of  the 
party  witli  generally  an  absence  of  inflammation. 

What  is  the  character  of  the  pulse  ?  —  Little,  if  at  all,  changed. 

What  individuals  are  more  liable  to  this  disorder  ?  —  Females,  and 
persons  of  sedentary  habits,  and  individoais  generally  of  nervous  and 
irritable  temperaments. 

What  is  tne  treatment  of  the  simple  variety  1  —  In  slight  cases  a 
little  aromatic  water,  or  the  essential  oils  will  be  beneficial ;  but  if 
Ihe  case  continues,  we  must  resort  to  opiates  and  antispasmodics 
by  the  mouth  and  by  injection,  application  of  warmth  externally,  &c. 

When  it  arises  from  indigestible  food,  what  is  necessary  ?  .*^  An 
emetic,  followed  by  a  mild  laxative. 

STBRCOBACBOnS    COLIC. 

What  do  you  mean  by  stercoraceous  colic  ?  —  That  arising  from 
an  accumulation  of  faeces  in  the  large  intestine,  or  of  intestinal  eon* 
cretions. 

Arc  not  lumps  sometimes  felt  in  the  intestine  when  it  arises  from 
this  source  ?  —  Yes. 

What  arc  the  symptoms  more  peculiar  to  this  form  ?  — The  pain  is 
more  particularly  referred  to  the  colon,  aud  between  the  iliac  r^on 
and  umbilicus,  and  is  more  fixed ;  pain  is  felt  in  the  kidneys,  the 
nrine  is  scanty,  high-coloured  and  offensive;  the  stomach  is  irritable; 
the  pulse  slow,  full,  and  hard,  and  the  tongue  white  and  moist. 

What  is  the  treatment  ? — ^The  procuring  of  an  ample  evacuation  by 
n^eans  of  cathartics  and  enemata,  and  the  prevention  of  a  return 
of  the  affection  by  the  general  improvement  of  the  tone  of  the  in- 
testines. 

What  are  some  of  the  remedies  that  have  been  used? —  The  usual 
cathartics  and  antispasmodics,  the  introduction  of  the  tube  per  anum. 
Tobacco  enemata  have  been  used ;  and  (if  we  should  have  inflamma- 
tion), bleeding  locally  and  generally ;  the  ol.  tiglii,  &c. 

BILIOUS    COLIC 

When  does  this  affection  principally  occur,  and  by  what  ia  it  caused  t 
— Chiefly  in  the  heat  of  summer,  and  is  generally  caused  by  over  • 
loading  the  stomach,  the  use  of  spirituous  and  acescent  liquors,  and 
exposure  to  the  intense  heat  of  the  sun,  &o. 

What  are  the  symptoms  ?  —  It  is  sometimes  preceded  by  indiges- 
tion and  slight  fever,  and  frequently  its  attaoks  are  sudden  and  with 
only  a  slight  chill,  after  either  of  these  causes ;  and  we  have  irritability 
of  stomach,  vomiting  of  bilious  matter,  pain,  and  flatus  in  the  intesti- 
nal canal,  cramps,  coldness  of  surface,  followed  by  flushed  counte- 
nance, beating  of  the  temporal  arteries,  and  the  pulse  is  frequent, 
hard,  and  voluminous;  the  tongue  is  loaded  and  yellow;  the  oounte- 
naiice  has  now  become  anxious  and  dingy,  and  we  have  present,  con- 
fitipatiun  of  the  bowels,  &c. 
41* 
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What  do  wc  find  by  post-mortem  examination  ? — ^Infiammatton  uid 
congestion  of  various  portions  of  the  intestinal  canal,  morbid  accumu- 
lation of  blood  in  the  liver,  &c. 

What  is  the  treatment  ?  —  Venesection,  emetics,  the  administration 
of  opiates,  fomentations,  and  sinapisms  to  various  parts  of  the  body : 
and  then  the  adminbtration  of  enemata  of  a  stimulating  ehaneter^ 
until  the  bowels  are  freely  evacuated. 

Should  pain  recur,  what  is  necessaryf  —  Warm  opiate  enemata 
should  be  administered,  and  then  administer  calomel  in  Jaige  doses,  to 
produce  an  efifcct  upon  the  liver,  and  to  evacuate  the  bowels. 

Should  the  physician  leave  the  patient  at  this  time? — No;  he 
should  be  on  the  alert;  and  watch  for  any  untoward  symptoms,  so  as 
to  prevent  a  relapse. 

What  should  be  the  diet?  —  That  of  the  mildest  charaet^;  and- 
the  bowels  should  be  opened,  if  necessary,  by  mild  enemata. 

What  is  beneficial  to  quiet  the  irritability  of  the  stomach? — By 
rest  from  all  stimuli,  and  by  bland  diluents ;  by  revulsion  by  leecheR, 
and  stimulating  liniments  and  frictions  over  the  abdomen,  and  opiates. 

How  would  you  prevent  a  relapse  ?  —  Bv  proper  attention  to  the 
secretions  and  excretions,  and  avoiding  anything  like  exposure. 

LEAD  00  Lie. 

What  other  names  has  this  affection  ?  —  Dry  bellyache,  oolica  pio- 
tonum,  painter's  colic,  and  Devonshire  colic,  &o. 

What  is  generally  said  to  be  the  cause  of  this  form  ?— The  poison- 
ous action  of  lead  upon  the  system. 

Who  are  most  liable  to  this  form  ?  — Plumbers,  lead  miners^  manu- 
facturers of  white  lead,  and  workers  in  lead  genendly. 

What  other  causes  have  we  ?  —  Drinking  from  vessels  whioh  haTe 
a  preparation  of  lead  in  glaring,  and  from  drinking  water  kept  in 
leaden  vessels. 

Does  the  history  of  the  patient  afford  any  ground  for  judgment  ? 
—  Yes. 

What  are  the  symptoms  ? — It  has  many  symptoms  in  ocmimon  with 
the  other  forms  of  colic,  but  the  particulat  ones  are  the  increase  in 
the  pain  from  dull  to  sharp,  and  extending  from  the  hypochondria  to 
the  back,  with  pain  in  the  limbs ;  spasm  of  the  respiratory  musoles  ; 
the  tongue  is  flat  and  tremufeos,  and  the  countenance  dingy  in  hue, 
and  dejected,  and  the  stools  hard,  dry,  and  knotty. 

Is  this  affection  often  fiital  ?  —  No. 

What  are  some  of  the  sequences  ?  —  Partial  palsy,  impaired  digee* 
tion,  and  debility  of  the  whole  system. 

Are  we  well  acquainted  with  the  anatomical  charaoteriBUes  of 
this  affection  ?  —  No ;  but  it  is  probably  of  a  neurotic  charaoter. 

What  is  the  treatment? —  Similar,  in  many  respects,  to  the  fore* 
going.  Sulph.  alum  et.  potas.  has  been  used,  and  opiates;  whO« 
mercury,  pressed  to  ptyalism,  is  of  decided  advantage. 
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Wkai  18  sometinMB  ns^  by  woikmen  to  pTCTent  an  attack? — A 
diN»  of  eaakir-oil  dail  j« 

II»BV8. 

What  i»  fleua  f— It  is  a  specie9  of  colid,  either  with  impactioti  in 
the  bowels,  or  an  intnssnseeption  or  invagination  of  the  intestines. 

What  are  the  symptoms  ?  —  Pain  of  a  twisting  character  aronnd 
the  nmbilicns;  obstinate  costiTenesS;  and  vomiting  withont  fever;  by 
and  by,  if  there  is  no  relief,  the  abdomen  is  tender,  tense,  and  tympa- 
nitic; vomiting  is  often  stercoraceoos^  with  severe  tormina,  and  rapid 
failing  of  strength. 

What  are  the  canses  of  this  affection?  —  Most  generally  the  same 
as  those  of  colic,  conjoined  with  some  mechanical  obstmction. 

What  are  the  anatomical  characters?  —  These  are  various;  and 
while  in  some  cases  we  find  obstruction  of  the  bowels,  in  others  we 
have  gangrene,  and  in  others,  again,  spasmodic  constriction,  and  in 
some  we  find  nothing. 

Is  intussusception  frequently  met  with? — No. 

Which  parts  of  the  intestine  are  most  liable  to  this? — The  ileum 
and  jejunum. 

What  is  the  situation  of  the  tissues  in  intussusception? — Two 
mucous  and  two  serous  surfaces  are  in  contact. 

Wfaataore  some  of  the  causes  of  this  affection  ? — Worms;  inflam- 
mation as  a  consequence  of  dysentery  and  chronic  diarrhoea;  drastic 
purgatives,  &c. 

What  is  the  termination  of  intussusception  ?  —  By  restotation  of 
the  intesdne;  and  by  death,  eitiier  with  or  without  inflammation. 

Which  is  the  most  dangerous  form  of  intussusception? — Where 
the  invagination  is  from  above  downwards. 

How  is  the  form  of  intussusception  from  below  upwards  relieved  ? 
— Afler  adhesions  have  formed  between  the  two  opposing  peritoneal 
BUI&K8,  the  ends  of  the  intestine  slough  off  and  pass  out  by  stool. 

How  would  you  form  a  diagnosis  of  intussusception  ? — This  is  dif- 
ficult, and  we  must  depend  principally  upon  the  tact  of  the  practi- 
ticnier  in  examining  the  abdomen ;  and  from  the  vomiting  sometimes 
of  stercoraceous  matter,  &c. ;  and  also  by  the  irregular  pulse,  and  the 
suddenness  of  the  attack. 

What  is  the  treatment  ?  -—  After  ezMnining  the  abdomen  carefully 
to  find  out  the  cause  if  possible,  attending  to  the  points  of  pain,  we 
rnvkst  resort  to  the  usual  remedies  in  colic,  viz. :  bloodletting,  purga- 
tives, enemata,  &o. 

What  is  necessary  in  addition  to  this?-** The  administration  of  tr 
opii,  by  enema ;  the  belladonna  ungt.  externally ;  warm  bath,  &o. 

Knowing  the  tendency  to  inflammation,  should  we  early  resort  to 
thebnoctf— Yes. 

TiTiat  other  remedies  must  we  resort  to  ?— Local  depletion  ;  blister 
over  the  point  affected;  ol.  terebin.,  fomentations,  &c. 
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Is  pur^Dg  of  much  benefit?  —  No;  but  if  there  is  mQeh  irrita- 
bilitj  of  the  stomach,  calomel  in  small  quantities  must  be  naed^  either 
alone,  or  in  combination  with  opium  and  camphor. 

What  enemata  have  been  used  ? — ^Turpentines  assafioDtida,  &e. 

Is  not  tobacco  enemata  beneficial  ? — ^Yes ;  but  it  must  be  used  witb 
great  caution. 

What  other  remedies  have  been  resorted  to?  —  Ingestion  of  cntde 
mercttiy,  of  warm  waler^  warm  Qil,  and,  finally^  a  soigical  operation. 

TOBPOB    OV    THE    COLON. 

What  is  the  cause  of  this  ?  —  Deficient  contractile  power  in  the 
intestine,  by  which  faecal  matter  is  detained  and  accumulated  in  the 
bowels ',  this  is  one  of  the  most  common  causes  of  constipation. 

From  what  may  this  arise  ?  —  It  may  arise  from  a  general  asthenic 
condition  of  the  system  ;  from  over-feeding  and  little  exercise ;  want 
of  compression  of  the  abdominal  muscles ;  indigestible  food ;  want 
of  nervous  energy. 

Does  spinal  irritation  ever  produce  this  affection  ?  —  Yes. 

What  are  the  signs  of  torpor  of  the  colon  ?  — -  Constipation^  tym- 
panitis, borborygmi,  depraved  or  lost  appetite,  bad  digestion,  the 
tongue  is  pale,  sodden,  puffed;  breath  fetid,  countenance  anzioo8| 
pains  in  the  head  and  loins,  palpitation,  dyspnoea,  &c. 

What  are  some  of  the  bad  effects  of  this  ?  —  We  have  disorder  of 
the  stomach  and  bowels,  obstruction  of  the  biliary  duct,  jaundice,  &o. 

What  is  the  treatment  ?  —  To  unload  the  bowels  by  cathartics  and 
enemata. 

What  purgatives  are  beneficial  ? — ^Dec.  alosD.  comp.^  inf.  senna.,  tr. 
jalap.,  pil.  gambog.  comp.,  &c. 

What  next  is  necessary?  —  To  remove  the  tendency  by  proper 
hygienic  and  dietetic  management. 

How  would  you  restore  the  tone  of  the  colon  ?  —  By  tonics  and 
laxatives,  as  pil.  of  aloe  et  myrrh,  cum  quinia,  or  fern  sulph.,  frictions 
to  the  abdomen,  tepid  or  cold  affusion ;  and  if  there  is  spinal  irrita- 
tion, by  applications  to  the  spine. 

Should  not  dietetic  regimen  in  aH  cases  be  preferred  to  medical  t — 
Yes ;  the  laxative  articles  of  diet  should  be  preferred. 

TYMPANITES. 

What  is  meant  by  this  term? — ^Distension  of  the  abdominal  pariete^ 
by  a  large  collection  of  gas  in  the  intestines. 

Is  this  affection  common  ? — Yes. 

When  do  the  acute  and  chronic  forms  generally  happen?  —  The 
acute  may  happen  as  an  attendant  upon  peritonitis,  oolic,  typhoid 
fever,  &c. ;  and  the  ehronio  form,  though  sometimes  attendant  upon 
>ther  afiections,  may  exist  entirely  alone. 

What  are  the  diagnostic  marks  of  tympanites  ?  —  Clear  resonance 
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on  p^TOQSBioii,  and  by  eqiuble  distenaon  of  the  parietes  of  the  abdo- 

What  is  the  pathology  of  this?  —  This-yaries  with  the  disease  it 
accompanies ;  and  in  the  chronio  variety  it  is  caused  by  want  of  tone 
in  the  muscular  fibre  of  the  intestines. 

By  what  is  the  gas  formed  ?  —  By  imperfect  digestion  of  vegetable 
sabstancesy  and  may  also  be  induced  by  direct  secretion. 

What  is  the  treatment  ?•*- We  may  resort  to  leeching,  bliBtering 
and  frictions  externally,  and  by  the  administration  of  ol.  terebinth,  in 
various  forms;  by  carminatives,  add  by  aperients  and  antispasmo- 
dics; and  for  a  more  permanent  cure,  upon  a  combinadon  of  aperi- 
ents and  tonics. 

What  are  some  of  the  special  remedies? — Strychnia,  cold  water 
by  affusion,  elastic  belt,  and  by  th^  removal  of  the  air  by  passing  up 
a  tube,  &c. 

PEKITOMITIS. 

What  is  peritonitis  ?  —  Inflammation  of  the  peritoneum,  or  lining 
membrane  of  the  abdominal  parietes,  and  of  this  membrane  reflected 
over  the  contents  of  the  abdomen. 

What  are  some  of  the  symptoms?  —  A  feeling  of  lassitude,  chills, 
pain  in  the  limbs,  acute  pain  in  some  part  of  the  abdomen;  and  this 
pain  is  aggravated  by  any  movement  of  the  body,  which  puts  the  ab- 
dominal mnscles  in  action. 

Is  pressure  borne  easily? — No;  pressure  is  extremely  painful ;  and 
on  this  account  the  patient  lies  with  his  knees  drawn  up,  to  relax  the 
abdominal  muscles. 

What  are  the  general  symptoms  of  peritonitis  ? — The  surftu^e  of  the 
abdomen  is  dry,  hot,  and  tense.  The  bowels,  if  not  at  first  constipa- 
ted, soon  become  so ;  the  pulse  is  rapid,  small,  and  hard ;  and  the 
countenance  is  distressed  and  anxious. 

May  not  peritonitis  sometimes  exist  without  our  being  aware  of  it^ 
from  any  peculiar  symptoms  ?  —  Yes. 

What  is  considered  as  one  of  the  best  signs  of  inflammation  ?  — - 
Tenderness  of  the  abdomen. 

May  not  the  effusion  of  coagulable  lymph  be  sometimes  discovered 
by  the  ear  or  hand  ?  —  Yes. 

What  has  this  affection  been  confounded  with?  —  Enteritis,  ileus, 
hysteria,  &c. 

How  would  you  distinguish  between  them  ? — In  the  first,  we  have 
diarrhoea  and  deep-«eated  pain,  and  a  milder  pain  and  less  tender^ 
nc89,  by  the  softer  pulse,  &o. ;  and  in  the  second,  we  have  the  inflam- 
matory symptoms  coming  on  after  an  obstruction;  and  in  the  third, 
bj  the  history  of  the  case ;  the  tenderness  being  superficial,  and  upon 
deep  pressure  being  made,  the  pain  is  relieved ;  and  by  the  tendernesa 
being  more  diffused  over  the  body ;  and  also  by  pressure  upon  the 
lumber  Tcrte£rae  eliciting  pain. 
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What  are  some  of  the  causes  of  this  affection? — Those  of  the 
usual  phlegmasise;  abo  from  mechanical  injuries;  also  bj  parturition, 
or  the  introductioa  of  any  foreign  substance  into  the  abdominal 
cavity ;  and  also  it  may  be  produced  by  metastasis  from  rheumatism, 
and  by  a  peculiar  contagion. 

What  are  the  anatomical  characters  ?— Redness,  effusion  of  lymph ^ 
adhesion :  sometimes  serum  and  pus  in  proportion  to  tlie  stages  of  in- 
flammation ;  in  some  cases  the  inflammation  may  be  partial.  Gan- 
grene and  ulceration  are  quite  rare. 

What  is  the  prognosis  f —  If  the  case  is  seen  early  in  the  disease, 
we  may  anticipate  a  favourable  issue,  but  if  allowed  to  run  on,  it  is 
almost  hopeless. 

What  are  some  of  the  most  unfavourable  signs? — Tympanites, 
with  obstinate  constipation  and  vomiting]  the  pulse  frequent  and 
thready,  and  the  strength  prostrate,  with  hiccup  and  cold  perspira- 
tion. 

What  is  the  general  duration  of  fatal  cases  ?  —  These  are  various ; 
they  may  run  their  course  in  less  than  thirty-six  hours,  or  they  may 
last  for  a  fortnight,  or  three  weeks,  but  they  most  genexidly  last  from 
six  to  eight  days. 

What  is  the  treatment  1  —  To  overcome  the  inflammation  by  every 
possible  means,  as  bloodletting  pushed  very  far,  and  this  repeated  if 
necessary ;  and  by  leeching  fmmently. 

When  are  blisters  beneficial  r  —  In  the  advanced  sta^,  when  the 
abdomen  is  tumid  and  tympanitic,  and  the  flxBt  signs  of  inflammation 
have  disappeared,  and  after  bleeding  has  been  freely  resorted  to. 

What  are  some  of  the  best  external  applications  ?  —  When  inflam- 
mation is  active,  ^arm  poultices,  kot  turpentine  fomentationB,  and 
sometimes  cold  evaporating  lotions. 

What  purgatives  should  be  used? — The  mildest  laxatives. 

Is  not  mercury  beneficial?  —  Yes;  and  should  be  used,  from  the 
onset  of  the  disease,  in  alterative  doses. 

How  would  you  allay  the  vomiting  in  the  case  ?  —  By  means  of  hot 
laudanum  fomentations,  sinapisms,  creasote,  hydrocyanic  acid,  lime- 
water  and  milk,  ice,  &c. 

When  all  hopes  by  medical  means  have  failed,  what  must  be  done  ? 
*— Support  the  strength  of  the  patient,  and  favour  a  spontaneous  cure. 

What  is  that  form  of  peritonitis  called,  under  which  lyii^-in  women 
sometimes  labour  ?  —  P^ierperak 

What  are  some  of  the  symptoms  of  peritonitis  from  intestinal  per- 
foration ?  —  Great  pain,  coming  on  suddenly,  followed  b^  great  fre- 
quency of  pulse,  collapse  of  features,  and  general  prostration. 

What  is  the  end  of  this  form  ?  —  Nearly  always  fatal. 

Must  we  leave  our  patient  to  his  fate  in  these  oases?  —  No;  we 
must  support  the  strength,  and  adminbter  opium  freely,  and  sometimes 
turpentine 
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What  arc  the  symptoms  of  this  form  ?  —  Veiy  little,  and  sometimes 
QO  pain ;  a  burning  heat  may  exist  near  the  stomaeh,  the  bowels  are 
irregular,  and  the  evacuations  either  of  a  light  yellow  or  stone  colour, 
and  yery  foetid ;  there  is  much  nausea,  and  the  tongue  is  generally  of 
a  bright  red  colour,  and  of  uneven  sur&ce,  and  the  substances  vomited 
are  green  and  thick ;  there  is  much  emaciation,  and  the  whole  exter- 
nal  physiognomy  is  changed ;  the  abdomen  is  protuberant,  and,  if  fluid 
is  present,  we  will  find  fluctuation ;  and  we  have  also  a  doughy  feel 
over  the  surface  of  the  abdomen. 

What  are  the  causes  of  this  form  ?  —  The  acute  variety  may  pass 
into  this  form,  or  it  may  arise  also  from  a  tuberculous  diathesis. 

Who  are  more  liable  to  this  form  ? — Females  between  fourteen  and 
twenty-one. 

What  is  the  prognosis  ?  —  Generally  unfavourable. 

What  are  some  of  the  anatomical  characters  ?  —  The  peritoneum  in 
its  various  inflexions  is  found  agglutinated  together;  we  have  also 
sanious  serum  and  pus;  tubercles  maybe  found;  thickening  of  the 
peritoneunT;  enlargement  of  mesenteric  glands,  &c. 

What  is  the  treatment?  —  Sometimes  topical  bleeding,  repeated 
blistering,  frictions  with  liniments  and  ointments;  iodine  and  opium 
to  relieve  pain ;  and  the  vegetable  alteratives  in  combination  with 
vegetable  tonics. 

What  should  be  the  diet?  —  Nutritious  and  various. 


DISEASES  OF  THE  BILIARY  ORGANS. 

What  are  some  of  the  causes  of  disorder  in  the  biliary  orgaub  ?  — 
Atmospheric  heat;  a  large  quantity  of  highly-seasoned  animal  food; 
a  sedentary  life;  external  injury;  alcohoHo  liquors,  the  incautious 
use  of  mercury.  In  cases  of  injury  of  the  head  we  frequently  have 
abcess;  mental  emotions  often  favour  it,  and  it  also  follows  other  dis- 
eases, viz. :  the  different  forms  of  fever^  dysentery,  and  diseases  of 
the  heart. 

What  are  some  of  the  functional  derangements? — A  diminished 
and  vitiatod  secretion  of  bile,  and  impeded  excretion  of  it. 

Is  the  term  bilious,  as  used  commonly,  at  all  significant  ?  —  No. 

What  is  considered  a  sign  of  diminished  biliary  secretion  ?  — The 
paleness  or  dull  ash-eolour  of  the  fteoes,  where  there  is  no  evidence 
of  mechanical  obstruction  in  the  ducts,  and  a  highly  brown  colour  of 
the  urine. 

What  is  conndered  as  the  sign  of  excessive  biliary  secretion  ?  — 
The  yellow  0/  green  appearance  of  the  alvine  disohargrs ;  but  this  is 
doubtful. 


482  PRACTICE    Ot    HB0ICIKX. 

What  are  the  causes  of  ezoessiye  biliaTy  secretioD  ?  —  Elevated 
temperature ;  the  plentiful  use  of  animal  food ;  and  when  we  hare 
jaundice,  without  deficiency  of  bile  in  the  stools^  we  may  look  for  an 
excess  of  biliary  matter  in  the  system. 

What  are  some  other  causes  ? — An  altered  hepatic  circulation ;  also 
particular  states  of  the  nervous  system ;  and  a  deranged  action  of  the 
intestinal  canal. 

Can  we  give  any  particular  reason  for  the  vitiated  secretion  of  bile? 
—  None,  except  the  general  one,  of  vitiated  blood. 

From  what  causes  may  the  excretion  of  bile  be  impeded  f — ^By  me- 
chanical impediments  and  spasm  of  the  ducts^  and  from  viscidity  of 
the  bile. 

What  are  some  of  the  signs  of  functional  derangements  ?  —  The 
appearance  of  the  evacuations  being  either  yellow  or  otherwise ;  also 
from  their  green  colour;  and  also  from  a  white  appearance  sometimes 
existing  in  them. 

What  is  the  treatment  of  the  functional  derangements?  —  In  ex- 
cessive secretion  we  avoid  exposure  to  high  temperature ;  diminish 
animal  food;  to  increase  bOiary  secretion,  we  use  cholagogoes,  as 
mercury ;  regulate  the  diet,  and  administer  laxatives,  &c. 

Is  it  at  all  known  how  we  may  change  the  biliaiy  secretion  when 
vitiated  ?  —  No. 

How  would  you  favour  the  excretion  of  bile?  — Emetics  may  be 
ooneficial,  so  also  laxatives,  &c. 

What  is  the  general  character  of  gall-stones  ?  —  The  composition  is 
various ;  they  may  consist  either  of  the  yellow  matter  of  the  bilc^  of 
the  resinous  matter  of  picromel,  and  of  cholesterine. 

What  are  the  symptoms  of  biliary  calculi? — When  they  form  an 
obstruction  in  the  ducts,  we  have  jaundice,  whiteness  of  stools,  and 
muddy  redness  of  the  urine,  and  there  is  frequently  great  pain,  espe- 
cially during  the  passage  of  a  calculus  along  the  ducts. 

Where  is  this  pain  situated  ?«— In  the  pit  of  the  stomach,  extend- 
ing to  the  right  hypoohondrium  and  back,  and  recurring  in  paroxysms. 

What  is  the  treatment  of  biliaiy  calculi?  — We  must  obviate  the 
cause  of  their  formation ;  and  during  an  attack  we  must  facilitate  the 
passage  of  the  gall-stones  by  the  administration  of  opium,  warm  baths, 
fomentations,  emetics,  bloodletting,  &c. 

What  are  some  of  the  affections  to  which  the  gall-ducts  and  biliary 
passages  are  liable  ? — In  addition  to  what  have  been  mentioned,  we 
have  enlargement  of  certain  glands  in  the  capsule  of  Qlisson ;  thick- 
ening from  inflammation  of  the  mucous  membrane  of  the  gall-bladder 
and  ducts ;  also  by  purulent  effusion,  contraction  of  the  parietes  of 
the  gall-bladder  and  ducts,  and  obstructions  in  the  ducts. 

What  is  the  treatment  in  these  forms  of  disease?  —  That  of  the 
affections  of  the  liver  generally. 
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HZPATITIS^  ftO. 

Wbat  parts  of  the  sabstance  of  tbe  liver  are  liable  to  inflammation  ? 

—  The  parenchyma;  and  its  investing  serous  covering. 
What  are  the  varieties? — Acute  and  chronic. 

Upon  what  may  congestion  depend  1  —  Upon  obstruction  of  the 
circulatory  system  of  the  liver;  or  it  may  be  produced  by  increased 
vascular  action,  &o. 

What  is  the  character  of  the  Ever  in  this  state  ?  —  It  may  be  either 
red  or  mottled ;  or  we  may  have  extravasation  of  blood,  either  esca- 
ping in  the  intestines  or  in  the  cavity  of  the  abdomen. 

Does  hepatic  hemonbiage  depend  upon  other  causes  than  conges- 
tion ?  — •  Yesj  from  rupture  or  ulceration  of  the  larger  vessels. 

What  is  that  peculiar  appearance  we  find  in  pernicious  intermit- 
tents? — We  have  black  blood  coagulated,  similar  to  the  spleen. 

What  are  the  symptoms  of  congestion  ?  —  We  have  weight  and 
fulness  of  the  liver,  and  it  projects  beneath  the  ribs,  &c. 

What  is  the  treatment: — Upon  the  principles  of  chronic  inflam- 
mation. 

AOVta    HEPATITIS. 

What  are  the  premonitory  and  general  symptoms  of  this  affection  f 

—  They  are  similar  to  those  of  ordinary  fever,  but  soon  after  we  have 
some  local  signs,  which  show  the  character  of  the  affection ;  the  skin 
18  hot  and  dry ;  the  pulse  full  and  hard ;  tongue  covered  with  a  yel- 
low fur;  with  thirst  and  bitter  taste  in  the  mouth;  nausea  and  vom- 
iting, of  a  bilious  or  dark-coloured  fluid  ;  bowels  constipated ;  urine 
scanty  and  high-coloured,  and  depositing  a  lateritious  sediment. 

Wnat  is  the  general  type  of  the  fever? — Inflammatory;  but  it 
may  become  typhoid. 

What  are  some  of  the  local  symptoms  ?  —  Pain  in  the  region  of  the 
liver  and  epigastrium,  increased  oy  pressure  or  by  inspiration  and 
cough,  or  by  lying  on  the  right  side ;  and  the  pain  is  greater  when 
the  periton^  coat  of  the  liver,  or  that  part  of  the  parenchyma  nearest 
to  the  surface,  is  affected. 

Do  we  not  also  have  pain  shooting  up  to  the  right  shoulder  ? — Yes, 
generally. 

Do  not  other  parts  of  the  body  frequently  sympathize  ?  —  Yes. 

Is  not  the  function  of  respiration  frequently  affected  ?  —  Yes. 

What  other  local  sign  have  we  ?  — *  Tumefeu^tion,  detected  by  per* 
cussion. 

What  are  the  terminations  of  this  disease? — Resolution;  efliision 
of  serum  in  the  substance  of  the  liver;  the  effusion  of  coagulable 
lymph ;  formation  of  pus,  and  consequently  of  abscess,  and  this  dis- 
charging  into  the  cavity  of  the  abdomen;  or  else  by  pointing  out 
wardly,  or  in  the  intestinal  canal,  or  in  the  kidney,  or  the  vena  cava. 

Do  we  ever  have  gangrene  ?  —  This  is  still  doubted. 
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Are  the  symptoms  of  chronic  hepatitis  veiy  marked?  —  No;  we 
may  have  all  the  signs  of  dyspepsia  in  its  various  forms,  &c. ;  and, 
with  the  exception  of  pain  on  pressore,  find  the  liver  apparently 
healthy. 

Do  post-mortem  ezaminatioas  develop  anything  marked?  —  Not 
generally. 

What  may  distinguish  gastro-enterite  from  hepatitis  ? — ^The  charac- 
ters of  the  fever  in  the  first,  it  being  generally  typhoid ;  and  in  the 
latter,  acute  and  inflammatory. 

How  would  you  diagnosticate  it  from  chronic  pleurisy  with  effusion  ? 

—  In  chronic  pleurisy  we  have  obliteration  of  the  intercostal  spaces, 
while  in  this  we  have  more  marked  spaces  than  in  the  natural  state. 

What  is  the  treatment  of  hepatitis? — Venesection,  regulated  by 
circumstances,  followed  by  local  depletion,  and  especially  leechcsy  wann 
poultices  to  the  part,  and  purgatives. 

What  purgatives  are  the  most  proper?  —  The  mercurials,  neutral 
salts,  and  the  cholagogues  generally,  &c. 

Are  counter-irritants  and  blisters  of  benefit  ?— -Yes,  in  the  advanced 
stages  of  the  acute  variety,  and  also  in  the  chronic  forms;  and  we  may 
also  sometimes  use  setons  and  issues. 

Is  it  of  the  greatest  importance  to  attend  to  the  diet  of  the  patient? 

—  Yes. 

Must  the  physician  lose  sight  of  the  disease  if  there  should  be  a 
temporary  amendment  ?  — No ;  for  the  disease  may  be  deeply  seated, 
and  abscesses  may  form,  &c. 

When  is  it  considered  as  the  most  auspicious  moment  for  adminis- 
tering mercurials  ?  —  After  the  violence  of  the  attack  has  been  in  a 
great  measure  subdued  by  the  ordinary  antiphlogistics. 

Is  the  mode  of  administration  of  the  mercurials  in  regard  to  quantity 
or  time  well  settled ?  — No;  but  the  weight  of  evidence  seems  to  be 
in  favour  of  small  doses,  frequently  repeated. 

What  other  article  has  been  used  with  decided  advantage  in  hepaitio 
affections? — The  nitro-muriatic  acid,  both  intemallv  and  extennlly.' 

Has  taraxacum  any  reputation  in  these  affections  f — Yes. 

Should  hepatic  abscess  exist,  pointing  externally,  what  points  would 
favour  your  undertaking  the  openinff  of  the  abscess?  —  From  its 
being  in  the  investing  membrane  of  the  liver,  without  invdving  the 
parenchyma;  the  smallness  of  the  abscess,  the  existence  of  adhesions 
to  the  surrounding  parts,  the  prominent  signs  of  pointing,  the  age  and 
constitution  of  the  patient,  &o. 

nrPBETROPHT,  ATKOPHT,  INDURATION  AND  BOPTKNINO. 

What  is  meant  by  hypertrophy  of  the  liver  ? — ^An  increased  growth 
of  the  structure  of  the  liver,  independent  of  inflammatory  action.  It 
is  a  rare  affection,  and  not  easily  diagnosticated. 
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What  is  meant  by  atrophy  of  thia  oi^n?  —  The  reverse  of  the 
preceding,  where  there  is  siinultaneoosly  a  diminution  of  bulk  and 
weight.     lU  diagnosis  is  difficult. 

What  is  induration  of  the  liver  ? — ^In  aome  eases,  we  have  increased 
density  and  hardness  from  foreign  depositions  in  its  substance;  in 
others,  the  parenchyma  is  indurated  without  such  causes.  These  may 
be  present  with  increased  or  diminished  bulk. 

What  is  the  cause  of  softening  of  the  liver?  —  It  is  a  frequent 
result  of  inflammatory  affections,  and  presents  various  stages  of  soften- 
ing, and  various  appearances  at  different  times,  upon,  post-mortem 
examination* 

CIRRHOSIS;    OR    GRANULAR    DEQEN  £R  ATIO  N. 

What  is  meant  by  this? — The  development  on  the  surface  and  in 
the  Bttbetance  of  the  liver  of  innumerable  corpuscles,  or  granules  of 
various  sixes,  with  a  diminished  bulk  of  the  organ,  together  with 
increased  hardness,  denseness,  and  roughness  upon  the  surface.  The 
colour  of  the  corpuscles  are  of  various  tints,  from  a  canary  to  a  brown 
or  yellowish  red  hue ;  when  cut  iuto,  tense  granules  are  distinctly  seen 
upon  okne  examination. 

What  is  the  nature  of  this  disease? — Various  opinions  have  been 
expressed.  The  most  probable  is  the  increase  in  bulk  of  the  acini, 
by  the  deposition  of  the  peculiar  yellow  matter,  and  the  irritation  it 
may  induce. 

Are  the  symptoms  and  causes  of  cirrhosis  well  marked  ?  —  No ;  it 
may  lie  inferred  from  general  derangement  of  the  hepatic  function^  ac- 
companied with  ascites,  a  diminished  size  of  the  liver,  &c. 

Is  there  any  peculiar  treatment  in  this  affection  ? — No. 

7ATTT    BUGENERATION. 

What  are  the  marks  of  this  form  of  degeneration?  —  We  have 
Qsoally  an  enlargement  of  the  liver.  It  has  a  yellowish  or  cream 
cokmr,  with  brownish,  deep  orange,  or  red  spots  upon  it.  It  is  gene- 
ndly  softer  than  natural;  it  has  an  unctuous  feel;  and  greases  the 
knife,  or  paper. 

What  is  tiie  nature  of  this  change  ? — ^Its  size  is  probably  dependent 
upon  increased  oily  deposits  in  the  oil  cells,  with  greater  or  less  atrophy 
of  the  surrounding  parenchyma. 

Whxt  is  this  affection  an  attendant  upon?  —  Phthisis  pulmonalis. 

What  are  some  of  the  other  structural  diseases  of  the  liver  ?  — 
Serous  cysts  and  hydatids,  tubercles,  malignant  tumours,  &c. 

JAUNDIOE. 

What  is  jaundice?  —  It  is  a  symptom  of  diseases  occurring  under 
different  pathological  states,  either  with  or  without  inflammation  in 
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the  biliary  organs,  and  where  the  floids  and  solidB  of  the  body  ire 
tinged  more  or  less  deeply  with  bile. 

What  are  some  of  the  causes  of  janndice? — Mechanical  obstmetion 
to  the  exit  of  the  biliary  secretion,  and  oonseqnently  the  bile  is  re- 
absorbed in  the  system ;  or  the  innervation  of  ihe  liver  is  injured,  and 
is  unable  to  perform  hs  ordinary  function  ^  and  the  materials  of  bile 
ore  not  separated  from  the  blood. 

What  other  oauBes  have  we  ?  —  Spasmodic  jaundiee  oooorring  in 
hysterical  or  hypochondrical  patients ;  but  where  the  exact  seat  of 
spasm  is,  we  jare  unable  to  tell. 

Do  acute  and  chronic  diseases  of  the  lirer  fayour  jaundice? — Yes, 

What  is  the  most  important  and  frequent  cause  of  jaundice  ? — Dis- 
ease of  the  mucous  membrane  of  the  stomach  and  duodenum. 

How  would  you  explain  the  action  of  the  irritation  in  the  mucous 
membrane  of  the  stomach  or  duodenum,  producing  jaundice?  »- By 
sympathy. 

What  fever  does  pathologists  now  think  depends  upon  gastro-intes- 
tinal  irritation,  with  the  liver  sympathizing? — The  yellow  fever;  and 
consequently  we  have  jaundice  in  its  course. 

Does  the  sympathetic  action  of  the  brain  upon  the  liver  ever  eause 
jaundice  ?  —  Yes. 

What  solid  and  fluid  of  the  body  is  an  exception  to  the  law  of  uni- 
versal colouring  by  jaundice?  —  The  substance  of  the  brain,  and  the 
milk  during  lactation ;  and  possibly  the  humours  of  the  eye. 

Do  we  ever  have  jaundice  in  young  children  ?  —  Yes,  Bh<«tiy  after 
birth,  depending  upon  irritation  in  the  intestinal  canal. 

Do  we  not  often  find  jaundice  existing  in  patients  without  their 
feeling  any  bad  effects  from  it  ?  —  Yes. 

.  Who  are  those  most  liable  to  jaundice  from  gastro-dnodenal  irrita- 
tion ? .—  Dyspeptics,  and  individuals  subject  to  dianhcea  ]  but  it  may 
occur  in  individuals,  who,  af^r  exposure  to  intense  heat,  use  some 
articles  irritating  to  the  gastro-entenc  mucous  membranes. 

What  two  forms  does  jaundice  take  in  this  country  ?  —  Either  the 
mild,  passing  off  spontaneously,  or  the  severe  and  fatal,  Ac. 

What  are  some  of  the  symptoms  of  the  severe  form  ? — After  nsin** 
some  irritating  article  of  diet,  from  which  the  patient  is  indisposed 
for  several  days,  we  have  nausea,  vomiting,  thii«t^  anorexia,  burning 
in  the  epigastrium,  and  tenderness  in  the  stomach  and  duodenum,  with 
a  foul  tongue,  the  bowels  are  costive  and  olay-ooloured,  and  the  urine 
is  high-coloured  and  loaded. 

What  is  the  general  condition  of  the  patient? — There  i#  gi^at 
prostration  of  strength,  with  vertigo,  low  spirits,  &c.;  and  there  is 
fever,  sometimes  passing  off  in  a  day  or  two,  or  lasting  for  some  time, 
and  tending  to  produce  the  most  dire  results. 

Is  the  variation  in  the  intensity  of  the  colouring  of  the  skin  &vour- 
aole  or  unfavourable  ?  —  Unfavourable. 

£s  coma  a  highly  unfavourable  Hgn  ?  —  Yea. 
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Ib  tlie  diagnosis  of  jaundice  ariBing  from  gastro-duodenitis  or  from 
hepatitis,  difficult? — No;  not  when  we  bear  in  mind  the  peculiar 
ajniptoms. 

What  is  the  treatment  of  this  form  of  the  affection? — We  have 
little  or  no  fever,  and  the  jaundioe  ofben  disappeaia  without  any  treat- 
raenty  rolying  upon  a  regulation  of  diet  and  laxatives,  and  prohi- 
biting anything  stimulating ;  but,  in  moro  severe  cases,  we  must  use 
tepieal  depletion,  ioed  dnjoics,  fta^  and  remove  inflammation  with  laxu- 
tivea  and  enemata. 

Are  mercury  and  alkalies  beneficial  in  this  disease  ?  —  Yes. 

Should  coma  supervene,  what  is  the  most  approved  treatment  ? — 
The  head  should  be  shaved,  and  ice  applied,  with  leeching  behind  the 
ears,  blisters  to  the  nape  of  the  neck,  and  purgatives. 

l>oes  there  not  exist  a  strong  analogy  between  the  severer  forms  of 
jaundice  and  yellow  fever  ?  —  Yes. 

In  the  form  of  jaundice  depending  upon  biliary  calculi,  what  are 
the  symptoms? — Sudden  pain  in  the  epigastrium  and  right  hypo- 
ebondrium,  the  stomach  is  nauseated,  and  cardialgia  and  vomiting  is 
present,  and  the  pain  is  referred  to  the  region  of  the  gall-bladder ;  the 
abdomiiEial  muscles  are  spasmodically  contracted,  and  we  have  convul- 
sions, Minting,  cold  extremities  and  perspiration,  and  the  pulse  is  hard 
and  contracted,  with  no  fever,  and  this  is  somewhat  pathognomonic; 
and  sometimes  we  have  a  tumour  in  the  right  hypochondrium. 

Does  not  the  patient  enjoy  times  of  perfect  ease  in  the  interval  be- 
tween the  paroxysms? — Yes,  frequently. 

What  is  the  treatment  in  a  case  arising  from  biliary  calculi  ?  — ^  To 
guard  against  inflammation^  to  allay  spasmodic  pain,  and  to  &vour  the 
passage  of  the  stone. 

How  would  you  answer  these  indieationB  ? — ^By  venesection,  topical 
depletion  over  the  region  of  the  gall-bladder,  brisk  purgation  by  ca- 
thartica  and  enemata,  and  the  administration  of  opium  in  full  doses. 

Have  tobacco  injections  ever  been  used? — Yes;  and  they  are  of 
decided  benefit. 

What  is  the  objection  to  the  employment  of  emetics  ?  —  Rupture 
of  the  gall-bladder. 

What  other  external  remedies  have  been  found  highly  beneficial  ? — 
W^arm  baths,  fomentations,  &c. 

In  spasmodic  jaundice,  what  is  to  be  done  ?  —  It  must  be  treated 
m  the  usual  manner,  as  if  nervous  excitement  existed,  by  purgatives 
and  antispasmodics. 

Is  the  precise  mode  of  action  in  the  cases  of  brain  affections  occur- 
ring in  jaundice  known  ? — No;  not  unless  we  consider  the  nutritioc 
of  the  brain  injured  from  the  morbid  state  of  the  blood. 

DISEASES    OF    THE    PANCREAS. 

What  are  the  principal  diseases  attacking  the  pancreas  f — We  may 
have  a  disorder  of  the  secretion,  both  in  regard  to  quantity  and  qua* 
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lity.  The  pyrosis  whioh  attacks  some  is  thought  by  many  to  arise 
from  a  diseased  state  of  the  panoreas.  We  may  also  have  eoDgeBtioi> 
and  hemorrhage;  inflammatioD,  both  aoate  and  chronic;  uid  these 
may  terminate  in  the  usual  manner  of  inflammations  —  hypertrophyy 
atrophy,  induration,  cartilaginous  transformation,  fatty  transformation, 
steatomatous  concretions,  canoerous  and  soirrhoua  degeneration^  mela^* 
nosis,  calculi,  &o. 

Is  the  diagnosis  of  this  affection  at  all  oertain?  —  No;  unless  we 
consider  fatty  diarrhcsa  one,  arising  firom  causes  before  anentfeoncd, 
when  treating  of  that  form  of  diarrhoea. 

Are  the  symptoms  at  all  peculiar? — No;  and  consequently  the 
treatment  is  entirely  in  the  dark. 

DISEASES    OF    THE    SPLEEN. 

Are  we  acquainted  with  the  functional  diseases  of  this  organ  ? 
—  No. 

To  what,  then,  must  we  direct  our  attention?  —  To  the  organic 
aiTections,  yiz. :  inflammation,  congestion,  hypertrophy,  softening,  rup- 
ture, induration,  purulent  formations,  tubercle,  atrophy,  &c. 

What  are  the  signs  of  disease  of  this  organ  ?  —  Enlaigement,  ex- 
tending to  the  left  hypochondrinm,  to  the  epigastrium,  or  to  the  um- 
bilicus, &c. ;  and  this  enlargement  may  be  felt  by  external  pressure; 
there  may  be  also  dulness  upon  perouasion. 

May  not  other  tumours  be  mistaken  for  diseased  spleen? — Yes; 
and  they  may  occur  either  in  the  acute  or  chronic  variety. 

What  other  symptoms  do  we  have  of  splenic  aflbction?— *IVin, 
oppressed  respiration,  cough,  with  or  without  expectoration,  bending 
of  the  body  to  the  affected  side,  placing  the  hands  in  the  r^on  of 
the  spleen,  inability  to  lie  on  the  right  side,  depression  of  spirits, 
dingy  yellow  colour  of  the  skin^  tendency  to  dropsy,  and  dysen- 
tery, &o. 

What  are  some  of  the  causes? — Oertain  arttoles  of  diet,  and  a 
blow  in  the  region  of  this  oi^n,  especially  in  those  parts  of  the  coun- 
try where  we  have  a  tendency  to  spontaveous  development  of  this 
form  of  disease. 

In  what  fever  do  we  find  enlargement  of  the  spleen  most  goMral  ? 
— In  intermittent  fever. 

Do  we  not  frequeotiy  find  disease  of  the  spleen  and  of  the  heart 
co-existing  ?  —  Yes. 

Affections  of  what  other  organs  of  the  body  have  we  as  frequent 
complications  ? — ^Thoee  of  the  atomaoh  and  liver. 

Do  we  not  frequentiy  find  enlargement  of  the  spleen  occurriag  in 
deranged  menstrual  function  ? — Yes. 

Do  not  metastatic  inflammations  frequentiy  occur  to  this  <»gan  ?  — 
Yes,  particularly  gout. 

What  districts  particularly  &voar  enlargement  of  this  oi^gan? — ^The 
damp  and  marshy,  &o. 
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How  IB  Ibe  treatment  of  difleases  of  the  spleen  divided? — Into 
tliat  for  the  acute  and  chronic  varieties. 

What  is  the  treatment  in  the  acute  form  ?  —  That  of  the  usual  in- 
flammatory affections. 

Wlwut  is  proper  in  the  chronio  form?  —  That  of  the  usual  chronic 
iaflammatorj  adBTeotionSy  vis. :  blisten,  &e. 

Is  purging  proper  in  the  chronic  form  ? — 3j  some  pur^g  is  highly 
iQeonuttendedy  while  others  disapprove  of  it. 

1b  merooiy  of  servioe  in  discSises  of  the  spleen?-^ No^  not  gene- 
rally. 

What  remedies  have  been  highly  extolled  ? — Cinchona  and  its  pre- 
parations ;  also  iodine  externally  and  internally. 

Where  has  the  actual  cautery  been  used  externally? — In  the  East 
Indies. 

Is  not  comprescdon  of  service  in  this  affection  ?  —  Tes. 

Are  not  hygienic  means  of  service  in  splenic  affections?  —  Yes. 

DISEASES    OF    THE    UBINABT    OBOANS. 

In  diseases  of  the  urinary  organs,  what  first  necessarily  attracts  our 
attention  ?  —  The  correct  knowledge  of  healthy  urine. 

What  is  the  quantity  of  urine  passed  by  an  individual  under  the 
most  favourable  state  of  heaith  and  correct  diet  ? — The  aven^  quan- 
tity is  daily,  35  ounces;  and  its  dmisity  is  about  1.015  for  adults; 
1.012  for  children. 

What  is  the  colour^  taste,  Ac.,  of  healthy  urine  ?  —  A  lively  wine, 
vellow,  transparent,  limpid  colour,  aromatic  odour,  and  of  an  intense 
bitter  saline  taste,  slightly  add;  alkaline  and  ammoniacal  when  long 
kept. 

What  is  its  general  composition  ?—» Water,  urea,  lithic  acid,  with 
amnoonia,  carb.  acid,  alkalies^  sulphates,  phosphates,  hydrochlorates, 
lactates,  phosphates  of  lime  and  magnesia,  colouring  matter,  silica, 
and  fluoride  of  calcium,  with  same  mucus,  &c.  Some  of  these  com- 
poundfl  are  merely  accidentaL 

W^hat  are  some  of  the  circumstances  which  favour  a  variety  in  the 
character  of  urine  ?-— Diet  and  drink,  heat  or  cold,  character  of  occu- 
pation, age,  sex,  and  time  of  day  when  voided. 

What  influence  has  vegetable  or  animal  diet  upon  the  character  of 
uniia  ?.^  Vegetable  diet  diminishes,  and  an  animal  diet  increases  the 
proportion  of  urea  and  lithic  acid ;  and  particular  articles  of  diet  pro- 
duce greater  or  less  results  in  the  d^ree. 

W^ch  articles  fiivour  most  the  formation  of  lithic  acid  ?  —  Cheese 
aad  pastry. 

To  what  forms  of  disease  are  the  kidneys  liable?— To  functional 
and  organic. 

What  are  some  of  the  functional  diseases  ?  •«—  Gravel  calculus,  dia- 
betes, hematuria,  suppression  of  urine,  Ac. 

What  are  the  oi^nic  diseases?  —  Granular  disease,  or  that  of 
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Bright,  Dephritisy  tuberclos,  urinafy  and  seioufl  oyste^  mafigiuit 
diseases,  &c. 

What  are  some  of  the  morbid  states  in  regard  tofiinoti(Mi  ?«-**Same- 
times  we  have  the  urine  increased,  or  sometimes  Tednoed  in  qnantiQr; 
the  density  may  be  either  too  high  or  too  low;  the  solids  in  its  eon- 
stitutioD  may  be  increased,  and  its  sensible  qnantities  may  be  affeoted. 

Which  are  some  of  the  ordinary  ingredients  that  may  be  affected  ?— 
Urea;  this  may  be  either  too  much  or  too  litde;  lithio  aoid,  partaking 
of  the  same  variations.  The  earthy  phosphates  may  exist  in  either 
too  large  or  too  small  quantities ;  and  we  have  the  same  variety  in 
regard  to  mucus  in  the  urine^  and  also  the  muriatic  and  phoepborio 
Hcids. 

What  other  substances  may  we  find,  sometimes,  which  should  never 
exist  ?  —  Blood,  albumen,  si:^r,  milk,  an  oleo-albuminous  matter,  pus, 
spermatic  fluid,  carbonate  of  lime,  nitric  acid,  oxalate  of  lime,  &c. 

What  are  some  of  the  sediments  to  be  found  ?  —  A  black  sediment^ 
red  and  purplish  sediment,  cystine,  prostatic  calculi,  &c. 

Bo  not  some  articles  of  food  and  drink  impart  peculiar  odour, 
colour,  &c.,  to  the  urine  J  —  Yes ;  yiz.y  asparagus,  horseradish,  beet- 
root, &c. 

What  are  some  of  the  causes  for  the  great  variety  of  substances  of 
an  organic  nature  to  be  found  in  the  urine  7 — By  the  mutual  action 
and  reaction  of  elementary  substances  upon  each  other. 

From  what  do  various  morbid  affections  of  the  mine  arise? — 
Either  from  the  primary  morbid  condition  of  the  kidney,  or  from  a 
secondary  cause,  by  which  the  kidneys  are  implicated. 

What  classes  of  affections  of  the  ludneys  shall  we  notice? — Those 
which  are  either  connected  with  primary  functional  disturbance  in  the 
kidneys,  or  those  which,  thougn  seoondaiy,  become  of  primaiy  im- 
portance, on  account  of  the  local  or  general  disturbance  oaoaod. 

GBAYXL. 

What  is  gravel  ?  —  The  occurrenoe  of  pulverulent  or  gritty  matter 
in  the  bladder;  and  when  discharged,  producing  irritation  in  the 
gen  i to-urinary  organs. 

What  are  the  symptoms?  —  They  are  of  a  twofold  character,  local 
nd  general ;  the  general  are,  dyspepsia,  with  disturbed  circulation, 
with  the  usual  signs  peculiar  to  these  affections. 

What  are  the  local  signs?  —  A  dull  pain,  and  feeling  of  weight  in 
the  loins,  darting  pains  in  the  extremities,  and  these  pains  increased 
by  movements  of  the  body ;  irritation  and  heat  in  the  neck  of  the 
bladder,  itching  at  the  urethra,  pain  and  retraction  of  one  or  both  tes- 
ticles, discharge  of  bloody  urine,  appearance  in  the  ucine  of  sandy 
powder  of  various  colours,  frequent  calls  to  pass  the  urine,  and  diffi- 
culty of  passing  it;  sickness  accompanying  the  pains;  and  anxiety 
of  countenance. 
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What  is  the  cbaraoter  of  the  tirine? — Scanty  and  high-coloured, 
liigh  in  density,  and  abounding  in  area  and  litbate  of  ammonia. 

Which  is  the  most  frequent  kind  of  gravel?  —  The  uric  or  lithio 
ftcid;  and  then  we  have  next  in  order  the  phosphatic  and  oxalic 
grayel,  &c. 

What  are  the  causes  and  pathology  of  urinary  gravel  ? — ^These  may 
ftrise  from  particular  kinds  of  diet,  and  from  organic  diseases,  either 
iQ  the  urinary  organs  or  those  of  the  digestive  organs ;  or  from  con- 
stitutional causes ;  age  also  has  its  effects. 

What  kind  of  diet  favours  this  affection?  —  Rich,  nutritive,  and 
aolid  diet,  and  this  in  excess,  without  the  usual  exercise  necessary  for 
an  individual. 

What  articles  of  diet  and  drink  cause  this  disease  more  frequently? 
—  Articles  that  cause  indigestion,  or  which  are  acescent,  especially 
acescent  wines ;  also,  calcareous  waters. 

What  are  some  of  the  other  causes?  —  Injuries  of  the  spine,  and 
organic  diseases,  either  in  the  organs  of  digestion  or  in  the  urinary 
or<runs.  It  may  also  arise  from  hemorrhoids,  or  from  organic  disease 
of  the  liver. 

Does  suppressed  perspiration  have  any  effect  upon  this  disease  ?  — 
Yes,  it  favours  it. 

Is  not  a  strong  constitutional  tendency  most  influential  in  th'e  cause 
of  gravel  ? — Yes, 

Does  not  gravel  appear  to  be  an  hereditary  complaint? — Yes. 

Which  is  the  least  and  which  the  most  unfavourable  species  of 
gravel  ?  —  The  lithic  is  the  least  injurious,  while  that  composed  chiefly 
of  phosphate  of  lime  is  the  worst,  because  we  generally  find  organic 
disease  of  the  mucous  membrane  of  the  kidneys  or  blaader  accompa- 
nying it 

What  other  circumstances  have  an  influence  upon  our  prognosis  in 
this  disease  ?  —  The  deposit  yielding  or  not  to  the  influence  of  judi- 
cious manii^ment. 

W^hat  is  the  treatment  ?  —  This  varies  with  the  different  species  of 
gravel. 

What  is  the  object  sought  after  in  the  ease  of  fithic  gravel  ?  — To 
increase  the  quantity  of  urine,  to  lessen  its  density  and  its  azotiferous 
principles,  to  substitute  alkalinity  for  acidity,  and  to  favour  cutaneous 
secretion. 

How  would  you  favour  these  indications?  —  By  diminishing  the 
quantity  and  nutritive  quality  of  the  food ;  by  increasing  drink,  and 
withholding  acescent  liquids;  by  the  administration  of  alkalies,  and 
by  regular  exercise ;  and  by  correcting  the  various  morbid  conditions 
in  the  constitution ;  and  by  warm  clothing,  &c. 

Does  the  due  regulation  of  diet  have  much  benefit  ?  —  Yes ;  many 
cases  of  gravel  are  entirely  relieved  by  it. 

What  attides  of  diet  and  drink  are  the  best?  — Milk  and  vegeta^ 
ble  diet,  and  drinks  of  simple  diluents. 
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Which  of  the  alkalies  are  most  used  and  benefioial  in  lithic  gmvelT 
— The  bicarbonate  of  soda  or  potash,  and  the  pure  potash  in  solatioii 

In  cases  where  there  is  dyspepsia,  or  undue  excitement  in  the  kid- 
neys, what  is  necessary  ?  —  To  remove  the  dyspepsia,  and  also  to  re- 
duce the  excitement  in  the  kidneys  by  local  or  general  depletion. 

What  remedies  have  been  used  to  promote  a  discharge  of  gravelly 
deposits? — Turpentine,  cantharides,  and  other  Btimulants  to  Uie  kid- 
neys ;  but  they  must  be  used  with  great  caution. 

What  is  necessary  in  phosphatic  gravel? — Generous  diet  with  nu- 
tritive articles,  and  sometimes  a  small  quantity  of  wine,  and  attention 
to  the  condition  of  the  bowels. 

To  what  must  we  in  all  cases  of  gravel  direct  our  attention  ?  — 
Whether  it  depends  upon  an  organic  disease  of  the  kidneys  or  blad- 
der, or  not. 

How  would  you  allay  the  pain  occurring  during  fits  of  the  gravel  ? 

—  By  opiates  and  antispasmodics,  tonics,  warm  baths,  &o. 

What  is  the  treatment  of  oxalic  gravel?  —  The  same  as  that  for 
lithic,  also  avoiding  all  articles  containing  oxalic  acid,  &c. 

In  this  form  of  gravel,  is  it  not  necessary  for  us  sometimes  to  re- 
move symptoms  of  inflammation  ?-*  Yes. 

What  has  been  suggested  as  advisable  in  this  variety  of  gravel  ?  — 
To  endeavour  to  change  this  oxalic  acid  to  the  lithic  variety,  by 
means  of  muriatic  acid  internally  administered. 

URINARY    OALCULI. 

See  Surgery,  p.  367. 

DIABETES. 

What  is  meant  by  this  term  ?  —  This  has  a  twofold  signification ; 
the  one  when  the  urine  is  increased  in  quantity,  and  abounding  with 
saccharine  matter,  and  the  other  when  the  urine  is  merely  increased 
iu  quantity,  materially,  uniformly,  and  independently  of  the  adminis- 
tration of  diuretics.  To  the  former,  the  name  of  diabetes  mellitus  is 
given,  and  to  the  latter,  that  of  diabetes  insipidus. 

Ts  the  term  diabetes  insipidus  at  all  significant  or  proper? — No. 

What  forms  of  the  urine  have  been  distinguished  under  this  head? 

—  By  Dr.  Willis  there  have  been  three  designated,  viz.;  hydruria, 
or  excessive  watery  discharge  simply;  and  the  deazotized,  and  the 
hyporazotized  urine. 

Is  a  simple  uniform  increase  in  the  quantity  of  urine,  from  simple 
dilution,  uncommon,  or  deserving  the  name  of  disease? — No. 

Bo  we  not  sometimes  have  cases  when  the  thirst  is  incessant  and 
urgent,  the  flow  of  urine  excessive,  the  appetite  increased,  and  the 
sjeneml  tone  of  the  constitution  impaired  ?  —  Yes ;  these  are  cases 
uf  real  disease,  and  have  been  mistaken  by  some  for  cases  of  dia- 
betes mellitus,  but  they  are  wanting  in  the  essential  elements  of  that 
disease. 
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Who  are  liable  to  this  fonn  of  the  affection,  and  upon  what  docs  it 
depend?  —  Young  adults  of  the  labouring  classes;  and  it  is  supposed 
to  depend  upon  deranged  di^estion^  and  want  of  nervous  energy ;  but 
we  eannot  tell  the  cause  of  ^e  primary  disorder. 

What  18  the  best  treatment  tor  this  form  ?  —  Tonics,  mineral  and 
T^etable,  opiates,  nutritious,  but  unstimulating  diet,  freedom  from 
diuretics,  and  the  proper  regulation  of  the  thirst  for  liquids;  and 
purging  with  oleaginous  and  resinous  articles,  when  necessary. 

What  are  the  characteristics  of  anazoturia? — Great  paleness,  ab- 
sence of  odour,  diminution  of  density  in  the  urine,  with  a  feeble 
ammoniacal  odour  when  kept;  and  deficiency  of  urea  and  the  other 
solids. 

What  treatment  has  been  recommended  ? — Grentle  aperients,  of  the 
resinous  or  oleaginous  kinds,  bitter  tonics,  diaphoretics  and  anodynes, 
light  nourishing  diet,  chiefly  fsirinaceous  and  animal^  and  slightly  aci- 
dulated drinks. 

What  is  the  last  variety  ?  —  That  in  which  we  have  an  excessive 
secretion  of  urine,  surchai^ed  with  urea.  It  has  been  termed  azo- 
turia. 

What  are  the  appearances  of  the  urine  in  this  form  ?  —  The  urine 
is  sometimes  pale,  at  others  deeper-coloured  than  natural ;  from  four 
to  sixteen  pints  is  the  daily  quantity  voided,  high  in  density,  and 
abounding  in  urea. 

What  are  some  of  the  general  symptoms  ? — ^Irritability  of  the  blad- 
der, causing  frequent  calls  to  pass  the  urine,  sometimes  great  appe- 
tite, gnawing  sensations  in  the  stomach,  dyspepsia^  laryngitis,  debility, 
mentol  depression,  and  emaciation. 

What  are  some  of  the  causes  of  this  affection  ?  —  High  living,  in- 
dulgence in  alcoholic  drinks,  sexual  excess,  &c.  In  young  children 
the  causes  are  obscure. 

What  is  the  treatment  of  this  form  of  disease  ?  —  If  there  is  much 
excitement  we  must  use  venesection ;  food  must  be  taken  in  modera- 
tioD,  and  that  which  is  ea.sily  digested,  principally  farinaceous  arti- 
cles; diluent  drinks  slightiy  acidulated;  opium  regularly  adminis* 
tered;  finally,  invigorate  the  constitution,  and  bring  about  healthy 
secretions. 

DIABETES    MBLLITUS. 

What  do  you  mean  by  this  term?  —  A  discharge  of  saccharine 
mine,  with  great  tendency  to  emaciation  and  suppressed  transpiration. 

Are  these  phenomena  constant?  —  No;  but  that  of  the  presence 
of  sugar  in  the  urine  is  more  so  than  any;  but  even  this  is  not  pathog- 
nomonic. 

What  are  the  symptoms  of  this  afiection  ?  —  These  are  always  ob~ 
scare,  and  the  first  sign  is  that  of  sugar  found  in  the  urine. 

Is  it  probable  that  the  disease  only  commences  when  sugar  is  ^ — -* 
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in  the  urine?  — No;  but  long  before  this  we  hare  reason  to  suppoee 
that  the  kidneys  are  affected. 

What  are  some  of  the  marked  signs  ? — Frequent  eracuatioii  of  the 
bladder,  and  being  disturbed  frequently  at  night  on  its  aeeount;  pale- 
ness of  the  secretion,  and  diminution  of  its  proper  odour ;  exceasive 
appetite  and  thirst,  deranged  secretion  of  the  skin,  loss  of  flesh,  and 
muscular  power. 

What  is  the  general  character  of  the  urine  ? — This  is  inereaeed  in 
quantity  absolutely,  and  also  in  relation  to  the  fluid  eontained  in  the 
drink  and  food ;  it  is  increased  in  density,  in  solid  contents,  and  in 
solids  daily  discharged,  and  also  in  its  sensible  and  chemical  qualities. 

Can  we  detect  sugar  in  the  urine  by  the  taste  ?  —  Not  always^  and 
hence  it  should  not  be  depended  upon. 

Which  is  the  best  manner  to  detect  the  presence  of  sugar? — By 
fermentation  with  yeast;  and  by  tho  test  of  heating  the  suapeeted 
nrine  with  potash  in  a  test  tube,  and  adding  a  small  quantity  of  a 
solution  of  sulph.  ctfpri^  when  a  brownish  precipitate  is  formed.— [See 
Chemistrjf.'] 

What  are  some  of  the  other  properties  of  diabetic  urine? — A 
tendency  to  early  putrefaction,  and  the  development  of  ammonia,  de- 
position of  earthy  phosphates,  spontaneous  fermentation,  and  the 
presence  of  albumen. 

What  sometimes  takes  place  in  an  uncomplicated  ease  <^  diabetes 
about  a  week  before  death  ? — ^It  sometimes  becomes  quite  healtbT. 

What  is  the  state  of  the  functions  of  the  alimeatai^  eaiiJ?  — 
Though  some  writers  deny  it,  we  neyertheless  have  not  m  incipioiit 
diabetes  any  affection  of  the  stomach  and  alimentary  canal,  thoi^h 
when  the  duease  has  set  in  we  haye  marked  dyspeptic  symptoms. 

Where  has  sugar  been  found  by  a  late  obseryerf — In  the  stomach 
during  digestion,  in  the  half  digested  food,  in  the  saliya  and  feces. 

What  is  the  state  of  the  circulation  and  the  blood?  —  G^nen^  in 
a  state  of  excitement,  and  the  blood  has  more  or  less  of  a  bu£^  coat; 
the  serum  is  whey-like,  and  the  colouring  particles  diminish  as  the 
disease  adyances. 

Has  sugar  ever  been  found  in  the  blood ? — No;  but  a  ^frupy  fluid 
has  been  disooyered,  which  has  been  fermented  with  yeast  by  Mi^rigor. 

Is  the  skin  affected  ? — Yes ;  it  is  dir,  harsh,  and  rough,  and,  eyen 
where  diaphoretics  are  used,  perspires  nadly. 

What  is  the. state  of  the  mind  ?-*.It  is  weakened  and  impaired; 
the  &culty  of  attention  is  injured,  and  the  patient  becomes  morose 
and  irritable. 

What  are  some  of  the  seoondaty  affections  ? — Tubercular  phthisis^ 
granular  degeneration  of  the  kidneys,  anasarca,  apoplexy,  &c. 

Is  the  pathology  of  this  disease  known  ?  —  No. 

What  do  we  most  frequently  find  ? — ^The  kidneys  enlarged,  flabby, 
gorged  with  blood,  with  general  enlargement  of  their  yessds,  Ac 
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What  morbid  f^MaFaaoes  do  we  find  in  other  parts  of  the  body? 
—  Tubercles  in  the  Iud^,  and  enlargement  of  the  mesenterio  glands. 

Ifl  this  affection  probably  a  functional  or  organic  disease? — A.  func- 
tional ;  and  finom  what  it  oiiginates  is  still  clothed  with  doubt,  though 
many  have  supposed  that  error  in  diet  is  the  chief  cause,  or  derange- 
ment of  the  liyer,  &o. 

What  is  the  prognoeis  in  these  oases?  —  This  varies  with  various 
eiroumstaneefl ;  of  the  perfect  cure  o£  any  we  doubt  much,  but  a 
firtal  issue  may  be  prevented  from  speedily  taking  place  by  proper 
tretatment. 

What  ure  some  of  the  &tal  signs? — The  accessions  of  pectoral 
eomplaint8|  the  iqppearance  of  albumen  in  the  urine,  and  sudden 
prostration  of  strength. 

What  is  the  treatment  in  this  disease  ? — Bloodletting  in  its  earlier 
stage,  and  then  used  in  moderation ;  an  animal  diet,  and  this  strictly 
adhered  to ',  and  for  animal  food,  tbit  of  adult  animals  is  preferable ; 
and  oooked  by  boiling  or  roasting,  with  little  salt;  the  quantity  of 
food  should  be  regulated ;  and  in  regard  to  drinks,  these  should  be 
fimall  in  quantities,  and  as  simple  as  possible.  Yeast  and  malt 
liquprs  may  be  used. 

Is  opium  of  importance  in  the  treatment? — Yes,  in  doses  of  from 
a  half  to  a  grain,  twice  or  thrice  a  day,  and  gradually  increasing  it  to 
produce  a  gentle,  calming  effect. 

Which  one  of  the  astringents  has  been  found  beneficial?— -The 
plumbi  acetas. 

How  would  you  restore  the  functions  of  the  skin  ? — By  means  of 
pulv.  Dov.,  frictions,  and.  warm  baths. 

What  must  be  done  in  the  various  affections  which  may  arise?— « 
They  must  be  treated  on  general  principles. 

What  other  remedies  h(ive  been  used  ?  —  Alkalies,  the  tonics,  as 
oinehona,  iodine,  creasote,  &o. 

DIABETES    0HYL0SU8. 

What. name  has  been  given  to  this  form  by  Dr.  Willis?— Oleo-ai- 
buminons  urine. 

.  Is  this  a  rare  or  common  disease  ?  —  Hare. 

Are  the  symptoms  well  marked  ?— No. 

What,  however,  are  some  of  the  more  prominent?  —  The  milky 
appearance,  its  coagulating  sometimes  into  a  gelatinous  body,  and 
separation  into  a  wMte  clot,  and  a  clear  yellowish  fluid ;  or  there  is 
fiimply  a  white  flaky  matter  deposited;  urea  is  defective,  but  not  en- 
tirely wanting. 

How  are  these  symptoms  frequently  removed  ?  -—  By  ioflammatoij 
fii^tiqn  in  the  kidneys,  or  by  ptyalism. 

Is,  this  state  of  the  urine  continuous  ?  —  Not  always. 

What  are  its  causes? — They  are  obscure;  but  luxurious  livingi 
43 
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exposure  to  cold,  extreme  fatigne,  and  the  constitutional  action  of 
mercury,  haye  been  assigned. 

Whi^  is  the  nature  of  this  disease  ?  —  This  is  not  known. 

What  is  the  treatment? — Upon  this  point  ire  are  still  in  doubt; 
though  that  proper  in  other  oases  of  diabetes  has  been  adopted. 

SUPPRESSION    or   UEINS« 

What  name  has  been  given  to  this  by  nosologistsf-^Ischum 
renales. 

Is  this  properly  a  disease,  or  a  symptom  of  various  diseases  f — A 
symptom. 

Is  the  mere  reduction  of  quantity  to  a  slight  degree  in  urine  dur- 
ing the  course  of  an  acute  disease  of  any  importance  ?  —  No;  it  often 
occurs. 

Is  not  extreme  diminution,  or  entire  suppression,  dangerous? — 
Fes. 

Do  not  the  symptoms  vaiy  with  the  circumstances  and  with  the 
cause  of  its  suppression  F  —  Yes. 

When  suppression  takes  place  suddenly  from  any  cause,  during  a 
state  of  health,  or  in  any  other  circumstances  than  those  of  a  pre- 
existing state  of  protracted  chronic  disease,  what  are  the  results  f  — 
Languor,  restlessness,  weariness,  and  pains  in  the  loins  and  lower  ex- 
tremities ;  the  pulse  is  excited,  the  skin  is  heated;  features  flushed, 
with  headache,  nausea,  and  vomiting. 

Does  not  drowsiness  soon  supervene? — Yes;  and  this  soon  passes 
to  coma,  generally  about  the  fourth  day,  and  death  soon  follows. 

What  is  the  state  of  the  bladder  when  examined  with  a  catheter? 
—  We  have  muddy  urine  loaded  with  mucus,  or  pale,  and  of  a  low 
densi^;  and  still  later,  we  find  the  bladder  empty. 

Do  we  not  find  the  quantity  of  urine  gradually  diminishing  before 
wo  have  complete  suppression  ?  —  Yes. 

What  are  the  usual  symptoms  under  these  circumstances  ?  —  Sim- 
ple coma,  without  any  fever  or  convulsions,  and  death  creeps  on 
slowly. 

What  poisons  sometimes  produce  suppression  of  urine? — ^Digitalis, 
corrosive  sublimate,  cantharides,  &c. 

What,  probably,  is  the  cause  in  these  cases?-— Irritation  of  the 
kidneys. 

What  other  variety  has  been  noticed? — That  arising  in  young 
children,  and  in  elderly  peraons  who  are  troubled  with  lithic  gravel, 
depending  probably  upon  indigestion  and  nervous  irritability. 

What  are  some  of  the  causes  of  suppression? — A  blow  over  the 
parts  adjacent  to  the  kidneys,  exposure  of  the  lower  part  of  the  trunk 
to  cold  and  wet,  and  from  poisons  taken  inwardly. 

What  are  some  of  the  patholc^cal  appearances? — In  sudden  sup- 
pression we  have  darkness,  flabbiness,  and  congestion  of  the  kidneys, 
enlai^ement  of  the  cortio&i  portion,  emptiness  and  contraction  of  Uie 
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bladder,  urea  in  &e  blood;  and  in  case  of  poison,  we  find  evidences 
of  inflammation ;  we  also  find  granular  disease  of  the  kidneys,  &o. 

What  is  the  treatment?—* This  diffeis  with  the  various  cirounistances 
dnder  which  it  occurs.  If  the  suppression  is  complete  we  can  do 
nothing,  but  if  the  urine  is  merely  diminished,  as  in  chronic  organic 
disease,  diuretics  may  be  given  by  the  mouth,  and  injections  and 
counter-irritation  over  the  loins,  &c. 

When  we  have  reason  to  suppose  that  suppression  occurs  without 
previous  organic  disease,  what  may  be  doner  —  We  may  use  blood- 
letting, with  anodynes  and  diaphoretics,  and  purgative. injections,  but 
our  remedies  are  all  likely  to  &il. 

OBGANTIO    DISEASES    OE    THE    KIDNEYS. 

Are  the  kidneys  subject  to  many  morbid  alterations  of  structure?-— 
Yes ;  but  most  of  them  are  of  rare  occurrence. 

Which  are  the  principal  organic  affections  ?  —  Errors  in  conforma- 
tion, hypertrophy,  inflammation,  granular  deposition,  hyperemia, 
anemia,  atrophy,  tubercles,  carcinoma,  hydronephrosis,  and  serous 
cysts. 

Which  are  two  of  the  most  important,  and  of  more  frequent  occur- 
renee  ? — ^Inflammation  and  granular  deposition. 

INFLAMMATION  OF  THE  KIDNEYS. 

Whsi  are  the  various  forms  of  inflammation  ? — ^Nephritis,  or  inflam- 
mation of  the  gland ;  pyelitis,  or  inflammation  of  the  pelvis  ojr  calyces; 
perinephritis,  or  inflammation  or  the  investing  fibrous  membrane ;  and 
pyelonephritis,  when  both  the  pelvis  and  glandular  structure  are 
affected. 

What  are  the  symptoms  (^simple  acute  nephritis?  —  The  attack  is 
announced  as  in  other  forms  of  infiammation,  attended  by  pain  in  one 
or  both  loins,  deep-seated  and  dull,  aggravated  by  firm  pressure,  and 
by  the  sitting  posture. 

What  effect  has  a  violent  sudden  movement  upon  the  parts?  —  It 
increases  the  piin. 

Is  the  pain  limited  to  the  loins  alone  ?  —  No ;  but  it  shoots  down 
the  ureters  to  the  bladder,  to  the  eroin  and  scrotum ;  and  we  fre- 
quently have  retraction  of  the  testicles. 

What  is  the  state  of  the  urine  ?  —  It  is  either  suppressed  or  scanty, 
and  it  may  be  in  groat  abundance,  but  voided  with  pain. 
'  What  is  the  character  of  the  fluid? — It  is  sometimes  bloody,  or  of 
a  dark  brown  colour,  and  sometimes  it  is  pale,  almost  like  water,  not 
acid,  but  rather  neutral ;  sometimes  also  we  have  albumen  present. 

In  what  form  of  nephritis  do  we  find  the  acids  present  ?  —  In  the 
asthenic  variety. 

Is  pus  or  mucos  present  in  the  urine  when  we  have  pure  nephritis  ? 
—  So. 

What  are  some  of  the  other  constitutional  signs? — Great  nausea 
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and  vomitings  constipatioii^  tympanitis,  anzions  and  depressed  cotin* 
tenance,  &o. 

What  are  some  of  tlie  signs  of  the  termination  of  nephritis?—- 
Sometimes  we  haye  resolution  without  any  new  symptoms,  or  we  may 
have  signs  of  apoplectic  coma. 

Under  what  circumstances  is  coma  apt  to  occur? — ^Where  the  urine 
is  greatly  diminished,  or  altogether  suppressed. 

When  does  death  usually  ensue  ?  —  Within  three  or  four  days  after 
the  supervention  of  the  cerebral  symptoms. 

What  are  the  other  terminations?  —  Typhoid  symptoms,  which 
finally  end  in  coma ;  and  also  suppuration  may  occur,  indicated  by 
rigors,  followed  by  hectic  fever,  whioh  may  end  in  renal  fistulse,  open- 
ing either  externally  or  internally. 

When  gangrene  takes  place,  what  are  the  usual  signs  ? — A  diminu- 
tion of  pain,  fluttering  pulse,  constant  vomiting,  luccup,  ddirium, 
suppression,  or  a  discharge  of  black,  fetid  urine,  &c. 

What  are  some  of  the  signs  of  chronic  nephritis?  —  These  are 
obscure  and  indefinite ;  we  seldom  have  pain,  but  an  uneasy  feeling 
may  be  aroused  by  pressure  over  the  region  of  the  kidneys. 

Upon  what  must  we  chiefly  rely  for  a  diagnosis  ?  —  Upon  the  alka- 
line and  turbid  state  of  the  urine,  and  upon  the  gradual  wasting  and 
emaciation  of  the  patient. 

Will  local  dejpletion  and  counter-stimulants  have  any  effect  in  form- 
ing a  diagnosis?  —  Yes;  for  by  these  means  the  alkalinity  and  turbid 
conditions  of  the  urine  are  diminished. 

What  are  the  terminations  of  this  form  of  the  disease? — These 
are  not  well  understood ;  but  we  may  have  it  passing  into  the  aont^ 
form,  or  into  inflammation  of  the  pelvis,  and  suppuration,  and  some- 
times into  induration,  or  atrophy. 

What  are  the  complications  of  the  acute  and  chronic  forms  ? — iheae 
may  be  as  various  as  the  different  diseases  to  which  the  gland>  as  a 
whole,  is  liable,  or  to  which  the  appendages  of  the  glands  are  liabl<S 
including  the  ureters  and  bladder. 

Mention  some  of  the  diseases  particularly  with  which  it  may  be 
complicated. —  Cancer,  dbeased  prostate,  gonorrhoea,  diseases  of  the 
uterus,  &c. 

Does  this  disease  complicate  other  affections? — Yes;  the  liver, the 
duodenum,  spleen,  colon,  and  vice  versd;  also  pleurisy,  pneumonia, 
and  affections  of  the  spinal  cord  and  the  brain. 

To  what  diseases  may  nephritis  arise  as  an  intercurrent  affection? 
— ^Typhoid  fever,  variola,  yellow  fever,  and  purulent  absorptions. 

What  are  the  symptoms  of  pyelitis ?  —  The  pain  extends  to  the 
testicles,  and  is  attended  with  retraction  of  them ;  and  when  suppu- 
ration takes  place,  we  may  know  it  by  manual  examination;  and  same- 
times  we  may  distinguish  fluctuation  in  the  gland. 

What  is  the  condition  of  the  urine  ?  ^Never  suppressed,  but  fre- 
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quent  ealb  to  void  it;  and|  whea  passed,  it  has  an  admixture  of  mu- 
cus or  pus  with  it. 

How  may  it  terminate? — In  resolution,  suppuration,  gangrene,  or 
Inflammation  of  the  gland  itself. 

Is  this  form  subject  to  many  complications? — ^No ;  and  is  similar  to 
Ihose  of  nephritis. 

What  are  some  of  the  causes  of  these  various  diseases  ?  —  They 
may  be  caused  by  injuries  inflicted  upon  the  neighboring  parts  by 
6I0W8  or  penetrating  wounds ;  by  exposure  to  cold  and  wet,  and  from 
Uie  influence  of  irritating  poisons. 

What  are  some  of  the  poisons  which  seem  to  have  a  peculiar  effect 
in  causing  nephritis  ?  —  CantharidSs,  oil  of  turpentine,  corrosive  sub- 
limate, digitalis,  &c. 

Does  the  co-existence  of  disease  in  the  other  urinary  organs  have 
any  influence  upon  inflammation  of  the  kidneys  ?  —  Yes. 

What  are  some  of  the  other  influences  ?  ^  Age,  and  the  peculiar 
goutv  diathesis. 

Give  some  of  the  anatomical  characters. — We  have  engorgement 
and  redness  or  brownness  present,  enlargement  of  the  bloodvessels, 
induration,  and  swelling  of  the  kidney,  purulent  deposits,  general 
softening  of  the  cortical  substance,  &c. ;  and,  in  the  chronic  variety, 
the  kidney  b  diminished,  hardened,  rugous,  &c. 

What  are  some  of  the  anatomical  characters  in  pyelitis?  —  The 
mucous  membrane  is  vascular,  with  red  spots  of  ecchymosis,  and  spots 
of  lymph,  Ac. ;  and  in  the  chronic  form  we  have  dull  paleness,  with 
enlaj^ged  and  varicose  vessels ;  the  pelvis  and  calyces  are  distended, 
and  membrane  thickened,  &c. 

What  is  the  prognosis  of  this  affection? — This  varies  with  the  va- 
rious causes  producing  the  disease;  as,  when  it  arises  in  the  course  of 
other  uiinary  diseases  it  is  unfavourable,  and  when  it  arises  suddenly 
during  some  chronic  disease  it  is  fatal. 

Is  it  generally  fatal  when  it  occurs  during  the  disease  of  the  liver, 
lungs,  spinal  cord,  or  brain? — Yes. 

In  cases  of  com*,  with  prostration,  &c.,  what  is  the  prognosis  ?  — • 
Fatal. 

Which  are  the  least  unfavourable  cases?— » Those  cases  caused  by 
exposure  to  cold,  and  by  injuries  done  to  the  parts  near  the  kidneys. 

What  is  the  treatment? — A  large  bloodletting,  and  this  repeated, 
if  necessary,  followed  by  an  opiate,  leeches  and  cups  to  the  loins, 
warm  hip-bath,  and  fomentations  to  the  part ;  and,  in  chronic  cases, 
counter-stimulants,  and  the  usual  antiphlogistio  remedies,  as  calomel, 
and  opium,  &o. 

What  must  be  the  diet  ?  -—  Strictly  antiphlogistic. 

Ib  not  rest  indispensable  ?  —  Yes. 

What  are  some  of  the  special  symptoms  to  be  combated  ?  —  To  r»* 
duce  or  increase  the  quantity  of  urine,  but  not  by  diuretics. 

Are  not  diluents  beneficial  in  the  acute  stage? — Yes. 
4:;* 
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What  is  proper  in  the  chronio  stage?  —  Here  we  may  use  dioreticSy 
but  not  of  the  stimulant  character;  hence  digitalis  and  bitarl.  of  pot- 
ash are  the  best. 

What  may  be  done  in  case  of  strangury,  or  frequent  mioiurition  f 
— In  addition  to  the  treatment  already  mentioned,  we  may  use  opiate 
clysters,  opiate  frictions,  emoUient  injections  into  the  arethnii  and 
warm  hip-baths. 

Is  there  any  specific  treatment  in  cases  whore  nausea  and  Tomiting 
are  present  f —» No ;  we  must  resort  to  the  usual  means  proper  in 
other  cases. 

Should  we  not  turn  our  attention  to  the  original  cause  of  the  dis- 
ease in  all  cases  ?  —  Yes. 

How  would  you  alter  the  character  of  the  urine  in  regard  to  alktr 
linity  ?  —  By  administering  the  areated  alkaline  bicarbonates,  aad  by 
directing  our  attention  to  the  cause  of  the  renal  irritation. 

Should  not  the  bladder  be  frequently  examined  when  we  have  Te- 
teiition  of  urine  ? — Yes. 

bright's  disease  of  the  kidnet. 

Who  was  the  first  to  direct  the  professbn  to  this  form  of  dtsesBe  7 
—  Dr.  Bright. 

What  is  the  peculiar  state  of  the  kidney?— 'The  i^rmer  opuiioii 
was,  that  a  deposition  of  a  yellowish  granular  matter  takes  pkoe  in 
its  substance,  together  with  gradual  atrophy  of  its  cortical  and  tabular 
structure  ;  but,  according  to  Dr.  Johnson,  the  now  accepted  opinion;  is, 
that  the  fatty  matter  which,  in  the  normal  state,  is  in  Tory  mall  quaa- 
tities  in  the  epithelial  cells,  lining  the  uriniferous  tubes  of  the  eoxlical 
structure,  is  increased  in  quantity,  and  distends  these  tubes,  so  tbat 
groups  of  them  oonstitute  the  small  bodies,  Ibrm^y  eaJled  granular 
tions.  This  deposit,  pressing  upon  the  capillary  plexus  surrounding 
the  tubes,  and  the  corpuscles  of  Malpighi,  become  passively  congested ; 
serum  is  effused,  and  blood  escapes  from  the  ruptured  vessels,  and 
both  fluids  escape  wil^  the  urine.  From  the  causes  abova  mentioned,  we 
have  one  part  of  the  epithelial  membrane  under-excited,  and  others, 
over-excited,  with  active  and  passive  congestion.  The  marked  appear- 
ance of  the  kidney  indicates  a  quantity  of  fat  in  diierent  tubes.  The 
ultimate  atrophy  of  the  kidney  arises  from  absorption  of  organised 
tissue,  consequent  upon  the  pressure  on  ^e  engol*^  tubes. 

Is  this  a  common  or  unoommon  affection  l-^A.  oommon  one;  and 
is  connected  with  a  large  number  of  acute  and  ohrenie  afiedaons, 
which  may  be  ascertained  bv  careful  investigation. 

How  are  the  symptoms  divided  f  —These  may  be  divided  into  pri- 
mary and  secondaiy. 

What  are  the  primary  symptoms  f  ^  These  vary  as  the  discnae 
breaks  out  suddenly,  or  developes  itself  slowly;  in  the  former  in* 
stance,  we  have  rigor,  with  the  usual  signs  of  inflammatory  fever. 
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geanty  urine,  highly  an>timiBon8)  Moamoofttly  bloody,  and  pasBed  fre- 

Saentfy  and  with  diffionlty ;  Inmbar  pain,  rarely  acute,  pain  aeroes 
[le  pit  of  the  stomaoh,  with  sickness  and  vomiting. 

I)oes  not  dropsy  soon  occur?  — -  Yes,  and  it  is  geneially  inflamma- 
tory. 

What  is  the  general  coarse  of  tbe  disease  7  — It  either  is  (decked 
soon,  or  proceeds  to  a  fatal  termination  hy  the  oconrrenoe  of  some  acut« 
Tisoeral  inflammation,  as  ploorisy  or  pneumonia,  pericarditis,  or  else 
m  coma. 

What  is,  howcTOr,  the  only  invariable  character?  —  Scanty  and 
highly  coagulable  urine,  with  more  or  less  fever. 

How  may  the  chronic  form  commence  ?  —  With  acute  symptoms, 
which  soon  pass  ofl^;  or  it  may  commence  obscurely,  with  symptoms 
which  scarce  attract  the  patient's  attention. 

What  is  the  condition  oi  the  urine  at  ibis  time  ?-^  There  may  be 
either  a  scanty  or  a  superabundant  discharge  of  pale,  or  cherry-red, 
or  brown,  and  often  muddy  urine,  low  in  density,  and  coagulating 
with  heat  and  nitric  acid. 

After  the  disease  has  existed  thus  for  some  time,  how  is  the  funda- 
mental affection  indicated?  —  By  the  strength  being  reduced,  the 
body  emaciated,  the  complexion  of  a  waxy  paleness  or  dingy,  the 
skin  diy  and  not  perspirable,  the  patient  is  drowsy,  and  an  enfeebled 
digestion  and  much  thirst  is  present,  while  the  blood  has  lost  its  col- 
ouring material  to  a  great  degree. 

What  are  some  of  the  secondary  affBrtions  ? — Dropsy,  acute  and 
chronic,  visceral  derangement,  diarrhoa,  rheumatism,  catarrh,  dis* 
eased  heart,  and  coma. 

What  are  the  essential  oharacters  of  the  chronic  form  of  granular 
disease? — Reduction  in  the  density  of  the  urine,  diminished  solids, 
reduction  of  the  c<^uring  matter  of  the  blood,  and  leuco-phlegmasia 
generally. 

Is  the  prMeooe  of  albumen  an  invariable  appearance?  —  No, 

What  are  the  characteristios  of  the  urine  depending  upon  the  stage 
mad  fcfrm  of  the  disease  ? — In  the  early  stage  and  acute  form  we  have 
a  moderate  reduction  of  density ;  the  urine  containing  particles  of  epi- 
theiiam,  and  loaded  with  taL  In  the  second  stu^  the  urine  becomcH 
albuminous ;  containing  sometimes  snail  particles  of  blood,  and  moulds 
of  the  tubuli  uriniferi.  The  specific  gravity  is  low,  1016,  or  lower. 
In  the  last  stage  the  mrine  is  sometimes  very  scanty  or  suppressed, 
or  eztremdy  abundant;  and  sometimes  just  before  death  the  albu- 
men diaappeare. 

What  do  we  find  in  the  more  chronic  forms  ?  —  Reduction  of  den- 
■hy,  some  albumen,  and  the  dtschaige  of  solid  matter  is  also  reduced. 

What  is  the  state  of  the  blood  ?  —  In  the  acute  stage  the  blood  it 
buffed,  and  the  serum  lactescent  and  reduced  in  density ;  and  as  the 
disease  advances,  the  colouring  matter  is  greatly  diminished;  and 
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as  the  disease  still  fartluer  adiraaoeSy  we  have  the  blood  atUl  Biore 
changed. 

What  are  some  of  the  causes  of  this  disease?  —  These  aie  o^n 
obscure,  but  we  may  refer  them  sometimes  to  exposure  to  eold  and 
wet,  or  to  any  of  the  usual  exciting  oauses  of  the  phlegmasia. 

Do  not  constitutionAl  ciroumstanoes  clearly  predispose  to  it  t — ^Tes, 
Tiz. :  intemperance,  scrofula,  and  that  state  of  the  e<»BdtutioiL  fol- 
lowing scarlatina. 

Do  not  some  articles  which  have  a  peculiar  infiueuoe  upcm  the  kid- 
neys favour  it  ? — ^Yes,  viz. :  mercury,  cantharides,  and  diet  of  paatiyi 
cheese,  and  heavy  puddings. 

Has  age,  sex,  or  profession  any  influence  upon  it?— No. 

What  is  the  prognosis  ?  —  When  taken  in  its  inoipiency  it  may  be 
cured,  but  when  allowed  to  advance  &r  it  is  incurable. 

Do  not  the  secondary  disorders  have  an  influence  in  the  prognosis? 

—  Yes. 

What  is  the  general  rule  in  regaxd  to  the  fatality  of  this  afleetion  ? 

—  The  danger  is  proportional  to  the  lowness  of  the  density  of  the 
urine,  especially  where  the  quantity  is  deficient. 

What  is  a  favourable  circumstance? — Gradual  increase  in  the  den- 
sity of  the  urine,  its  quantity  remaining  the  same,  or  increasing. 

What  are  some  of  the  anatomical  peculiarities  ?  —  When  we  have 
an  acute  form  of  the  disease,  in  the  first  instance,  we  have  the  kidneys 
flabby,  larger,  and  weighing  more  than  natural ;  externally,  dark  and 
ecchymosed  spots  are  seen,  while  within,  we  have  them  dark  and  full 
of  blood,  and  also  ecchymosed. 

W^hat  is  the  condition  of  the  cortical  texture? — It  is  broader  than 
natural,  with  a  deposition  of  apparent  granukr  matter;  and  when  the 
case  has  existed  for  some  time,  we  have  the  granular  matter  in  great 
abundance,  so  as  to  conceal  the  striated  appearance  of  the  oorttcai 
portion  of  the  kidney. 

What  is  the  condition  of  the  bladder  ?  —  Contracted,  containing  a 
small  quantity  of  urine,  and  that  highly  albuminous,  and  of  low  ~ 
sity,  and  the  organs  of  the  body  generally  are  marked  by  in  ' 
tion,  &c. 

What  takes  place  in  the  more  advanced  stages  ?  —  The  cortical  sub- 
stance is  seriously  a£fected,  and  the  internal  portion  is  also  much  in- 
jured ;  the  kidney  is  either  diminished  or  enlarged ;  in  the  f<ffiner 
ease  it  is  hardened,  and  in  the  latter  softened  and  flabby*  The  in- 
vesting membrane  may  be  easily  stripped  off,  and  the  ap pearaact  ef 
the  surface  is  pale,  yellowish,  or  greyish-brown,  and  rou^. 

How  is  the  inner  portion  of  the  cortical  membrane?  —  It  has 
almost  entirely  lost  its  striated  appearance  and  reddish-brown  hue,  and 
has  a  very  slight  injection,  if  any;  and  the  tubuli  may  have  some 
specks  of  granular  deposit  upon  them. 

What  is  the  condition  of  the  other  organs?  — They  present  a 
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TiffMy  of  morbid  ftfteratioDB,  and  Tary  with  tlie  secondary  affections 
during  life. 

What  do  we  find  in  the  latter  stages  f — The  morbid  signs  are  aU 
inereafied. 

How  most  we  regnlato  the  treatment? -—We  mnst  first  attend  to 
tiie  primaiy  disease^  and  then  to  the  seoondary  complications. 

What  is  the  treatment  in  fhe  primary  form  ?  —  In  the  fi^rst  instance 
antiphlogistics,  both  by  venesection  and  local  depletion,  over  the 
region  of  the  kidneys;  then  we  may  resort  to  oounter-irritante  to  the 
piirts. 

What  must  be  done  to  favour  cutaneous  transpiration? — Diapho- 
rhotics  and  opiates,  with  warm  baths,  and  gentle  laxatives. 

What  is  said  of  diuretics  ?  —  They  are  unnecessary  except  when 
dropsy  prevails,  or  where  coma  is  threatened,  and  when  there  is 
decrease  ofurine. 

Is  mercury  beneficial  ?  —  No 

When  we  have  quieted  the  prominent  symptoms,  what  is  necessaiy 
to  be  done?— To  enjoin  a  careful  avoidance  of  cold  and  damp,  absti- 
nence from  spiritous  liquors  and  the  like,  the  use  of  nutritive  digesti- 
ble food  in  moderation,  the  observance  of  regular  exercise,  and  the 
use  of  the  warm  bath. 

1m  there  any  peculiar  treatment  for  the  secondary  compKcations  ?-^ 
No ;  but  ihoy  must  be  treated  with  great  caution  and  care. 

CTSTITISj  OB   INFLAMMATION    09   THJB    BIiADDEB. 

What  do  you  understand  by  acute  cystitis? — Acute  inflammation 
M  the  bladder,  evinced  by  pain  over  its  region,  increased  by  pressure, 
with  frequent  and  painfVil  miotuiition,  attended  with  fever,  and  pain 
extending  to  the  neighbouring  and  conjoined  parts.  The  abdomen 
becomes  tense,  swollen,  and  tender;  nausea  and  vomiting  are  fre- 
quently present.  The  countenance  is  anxious  and  distressed;  the 
pulse  becomes  small,  frequent,  irregular,  and  feeble;  tongue  dry; 
extremities  cold ;  abdomen  tympanitic ;  hiccough,  coma,  and  convul- 
sions supervene,  and  the  patient  rapidly  sinks.  In  milder  cases,  the 
symptoms  are  modified.  The  urine  is  modified  according  to  the 
greater  or  less  virulence  of  the  disease. 

How  are  the  symptoms  modified  according  to  the  particular  coat  or 
portion  of  the  bladder  affected  ?  —  If  the  pain  is  burning,  with  a  con- 
stant disposition  to  urinate,  with  a  small  discharge,  and  ardor  urinsa 
end  mucus  present  in  the  urine,  the  mucous  membrane  is  probably 
affected.  K  there  is  pain  over  the  pubes,  and  the  contraction  of  the 
Madder  painful  or  impossible,  with  little  dysury,  Ac,  we  may  diagnos- 
tieate  inflammation  of  the  peritonea]  or  muscular  coat.  If  we  have 
dysuiy,  with  great  pain  on  the  introduction  of  the  catheter,  and  ten- 
derness of  perineum,  and  none  at  hypogastrium,  inflammation  of  the 
oedc  of  the  bladder  may  be  inferred.  If  tenesmus  exists,  the  p'ete- 
rior  part  of  the  bladder  is  the  part  probably  chiefly  affected. 
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Wliai  are  the  caiueB  of  thia?  —  Heeluuiicti  mjvrics,  fiMsigD  bodies 
ID  the  bladder,  irritating  injections;  the  undue  use  of  Gaatharide% 
eubebs,  or  tarpentine.  It  maj  abo  aiiae  from  anj  of  tbe  causeBTlych 
maj  induce  inflammation  in  any  part  of  the  body. 

TreainunL 

What  18  the  treatment  for  this  affection? — If  it  is  very  Yiolenty 
and  the  patient  can  bear  it,  venesection  is  necessaiy ;  otherwise,  the 
local  abstraction  of  blood  by  cups  or  leeches ;  warm  poultices  over  the 
parts.  The  bowels  should  be  kept  open  by  gentle  aperients ;  mncila- 
einous  cold  drinks,  in  large  qnantities,  when  the  mucous  membrane 
IS  implicated ;  but  when  the  peritoneal  or  muscular  coat  is  involved, 
we  should  avoid  them.  Diaphoresis  should  be  encouraged  bv  alkaline 
diaphoretics  and  Dover's  powder;  anodyne  enemata  maybe  used; 
blisters  should  be  used  cautiously,  and  only  in  an  extremity.  Mer- 
cuiy  may  be  resorted  to,  if  the  disease  resists.  The  other  remedies 
are,  mercury  in  alterative  doses,  combined  with  opium  and  ipecac. 
The  diet  should  be  mild,  mucilaginous,  and  fiuinaceous. 

OHEONIC    CYSTITIS. 

What  is  the  chief  sign  of  this  form  of  cystitis  ?  —  A  dischaige  of 
mucus  and  epithelial  scales  fnnu  the  bladder,  more  or  leas,  either  aione 
or  mixed  witii  blood,  according  to  the  stage  of  the  disease. 

What  are  its  symptoms?  — (Generally  more  or  less  uneasiness  in 
the  bladder;  weight  in  the  perineum,  with  irritation  of  the  rectom 
and  anus,  and  frequent  disposition  to  urinate,  with  sometimes  onlj  a 
small  quantity  passing,  with  pain  and  spasm  of  the  bladder.  In  some 
cases  we  have  slight  fever. 

What  are  the  causes  ?  —  The  same  as  those  of  the  acute.  It  aaay 
be  also  induced  by  excessive  venereal  indulgence,  or  from  a  goaty 
diathesis,  or  over-indulgence  in  alcoholic  stimuli,  ko. 

What  is  the  treatment  for  this  variety?  —  General  bleeding  is 
scarcely  ever  necessary.  Small  local  bleedings  may  be  used,  and  the 
treatment  indicated  in  milder  forms  of  the  acute  variety  is  here  beaio* 
ficial.  When  the  disease  is  deoidedlv  chronic,  the  turpentines,  may 
be  employed.  Buchu,  uva  ursi,  and  linseed  infuaons,  are  also  bene- 
ficial. Injections  to  the  bladder  should  be  used  cautiously.  The 
mucilages,  nitrate  of  silver,  nitric  acid,  tar  water,  creaaote,  have  been 
used.  The  diet  should  be  as  in  the  acute  variety.  The  clothi]»|« 
about  the  lower  part  of  the  body  should  be  particularly  attended  to. 

HEMORRHAGES. 

HEMOPTYSIS. 

To  what  is  this  term  applied  ?  —  To  hemorrhage  from  the  bnyBx, 
bronchi,  or  substance  of  the  lungs. 
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Ig  not  the  quantity  of  blood  lost  various  under  different  circum* 
ftancea  ?  —  Yes. 

What  are  some  of  the  premonitory  symptoms  of  active  hemoptysis? 
Feelings  of  lassitude  in  the  extremities,  stricture  across  the  breast, 
deep  and  frequent  sighing,  deep-seated  pain  under  the  sternum,  a 
quick,  small,  frequent,  and  conled  pulse,  and  saltish  taste  in  the 
mouth,  followed  by  a  short  cough,  with  blood  following  it. 

May  it  not  take  place  without  any  premonition? — Yes. 

What  is  the  character  of  the  bl(x>d  expectorated?  —  Florid  and 
frothy. 

When  the  blood  comes  from  the  fauces,  do  we  generally  have  a 
cough  preceding  it  ?  —  No ;  but  it  is  spit  up. 

Are  not  those  who  have  once  had  an  attack  of  hemoptysis  more 
liable  to  it  than  those  who  have  never  had  it?  —  Yes. 

At  what  period  of  life  is  it  most  likely  to  occur  ?  —  Between  the 
fifteenth  and  thirtieth  years. 

What  persons  are  most  liable  to  it  ?  —  Those  of  a  weak  or  delicate 
pulmonary  system^  and  who  have  narrow,  flattened  chests,  high  and 
prominent  shoulders,  long  and  slender  necks,  and,  in  general,  those 
who  have  a  predispoeitian  to  tubercular  phUiisis. 

What  are  some  of  the  exciting  causes  ?  —  Change  of  temperature, 
suppression  of  habitual  evacuations,  metastatic  gout  or  rheumatism, 
irritating  substances  acting  upon  the  mucous  membrane  of  the  lungs, 
organic  disease  of  the  heart,  blows  on  the  chest,  loud  speaking,  and 
particularly  tubercles. 

What  ia  the  prognosis  in  hemoptysis?  —  This  depends  upon  cir- 
eitmstances.  If  the  patient  is  scrofulous,  or  of  a  phthisical  habit,  our 
progaosis  is  unfavoumblc;  but,  when  it  occurs  from  pregnancy,  or 
suppressed  catamenial  or  hemorrhoidal  discharges,  other  things  being 
equal,  we  need  not  be  alarmed.  Those  cases  which  arise  from  over- 
exertion of  die  body,  producing  strong  pulmonary  congestion  or  arte- 
rial excitement,  are  less  likely  to  be  dimgerous  than  those  which  occur 
spontaneously. 

How  does  the  treatment  of  hemoptysis  divide  itself? — Into  that 
pwper  during  the  flow  of  blood,  and  that  after  the  bleeding  is  ar- 
leslied. 

When  the  pulse  is  frequent,  tense,  and  hard,  what  should  be  done? 
-*«Use  the  lanoet  freely. 

What  internal  remedies  have  been  found  beneficial?  —  Common 
aak,  small  doses  of  sugar  of  lead,  nitrate  of  potassa  dissolved  in  muci- 
b^e,  alum,  sulphuric  add,  oil  of  turpentine,  &c. 

In  cases  where  the  pulse  is  irritated,  small,  and  frequent,  what  reme* 
dies  are  highly  beneficial  ?  — Combinations  of  oftlomel  and  opium,  or 
calomel,  opium,  and  ipecacuanha. 

Are  not  emetics  beneficial  ?  —  Yes ;  especially  ipecacuaiJba  in  small 
and  repeated  doses,  where  we  have  a  hard  pulse  and  mud  ippiessioa 
in  the  chest 
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When  this  disease  assumes  a  chronio  cbaracteri  and  witli  a  pube 
irritated,  what  remedy  has  been  found  of  yalue?  —  DigitaJOb  in  suuH 
doses,  combined  with  aconite  and  colchicum. 

What  external  applications  have  been  made  in  these  cases  ?  —  Blis* 
ters,  rubefacients,  pustulating  with  tartar  emetic  ointment,  ^ 

What,  however,  should  we  principaUj  bear  in  mind  in  case  of  Jie- 
moptysis?  —  The  nature  of  the  exciting  cause. 

When  hemoptysis  occurs  in  consequence  of  suppressed  hemor^ 
rhoidal  discharges,  what  should  be  done  ?  —  Endeavour  to  reproduce 
them  by  leeches  to  the  anus,  an  aloetic  pill,  and  by  a  proper  regolation 
of  diet,  and  moderate  exercise. 

What  remedies  have  been  used  when  hemoptysis  occurs  in  joong 
females  from  menstrual  irregularities  ?  —  Tr.  oantharides,  venesecfciooy 
blisters  to  the  sacrum,  warm  hip-bath  j  but  the  stimulating- emmena^ 
gogues  must  be  avoided. 

When  the  deranged  state  of  the  menses  occurs  from  a  chlozotio 
state  of  system,  what  must  be  done  ?  —  We  must  resort  to  the  fexru- 
ginous  preparations;  a  nourishing  diet,  with  a  gentle  aperient  aloetio 
pill. 

HSKATBHBSIS. 

What  do  you  mean  by  this  term  ?  —  Hemorrhage  fix>m  the  stomach. 

What  are  the  signs  of  this  affection  ?  — Weight  in  the  epig^striim, 
loss  or  voraciousness  of  appetite^  pain  and  tenderness  in  the  hypochon- 
dria, nausea,  anxiety,  &c. 

What  is  the  state  of  the  circulation  ? — ^We  have  a  small,  weak,  and 
irritated  pulse,  with  alternate  flushes  of  heat  and  chills  over  the  body, 
cold  extremities,  a  pale  and  contracted  countenance^  with  great  anxiety, 
and  at  length  a  copious  ejection  of  blood  follows. 

What  is  the  character  of  the  blood  thrown  up  ?  —  In  general  it  is 
of  a  dark  colour,  sometimes  in  coagulated  dotSj  and  at  others  quite 
fluid,  and  occasionally  florid. 

What  is  the  character  of  the  blood  thrown  off  in  malignant  fevezs? 
—  It  resembles  coffee-grounds  suspended  in  a  glairy  fluid. 

From  what  is  this  supposed  to  arise  ?  —  From  inflammation  and 
abrasion  of  the  mucous  membrane  of  the  stomach. 

What  is  the  quantity  of  blood  thrown  up?  —  In  some  caaes  it  is 
very  great,  in  others  very  small  in  amount,  and  at  other  times  it  may 
pass  off  entirely  by  stool,  and  not  any  escape  by  the  mouth. 

May  not  paroxysms  of  hematemesis  frequently  occur  ?  —  Yes. 

How  is  the  patient  left  after  each  paroxysm  ?  —  If  the  parqjram  is 
not  &tal,  we  have  much  exhaustion  present,  but  the  load  at  the  sto- 
mach is  much  relieved. 

Whence  does  the  blood  come  from  in  hematemesis  ?  —  Generally 
from  the  mucous  membrane  of  the  stomach,  but  sometimes  from,  the 
liver  or  spleen. 

What  are  some  of  the  causes  of  hematemesis  ?  —  ObstmoUon  to 
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a  free  circulation  of  blood  in  tlie  abdominal  Tiscera,  induration  of  the 
lirer  and  spleen,  suppressed  bemorrboidal  discharges,  meDstrual  irre- 
gularity in  females.  It  may  also  be  produced  by  corroding  substances 
in  the  stomachy  blows  upon  that  organ ;  and  it  may  also  arise  in  the 
last  stages  of  malignant  fevers. 

What  is  the  prognosis  of  this  affection — When  arising  from  sup- 
pressed hemorrhoidal  or  menstrual  discharges;  it  is  not  to  be  consi- 
dered dangerous,  unless  recurring  frequently.  It  is  more  dangerous 
when  it  arises  from  visceral  obstructions,  or  in  the  last  stages  of  ma- 
lignant fevers,  or  in  corrosion  of  the  stomachy  either  by  poisons  or 
from  other  causes. 

What  is  the  treatment  in  this  affection  ? — When  the  circulation  is 
increased  we  must  use  the  lancet  freely,  counter-irritants  must  be 
placed  over  the  stomach,  and  upon  the  lower  extremities,  dry  cupping 
and  leeching  over  the  stomach  are  sometimes  highly  beneficial. 

Are  not  laxative  enemata  and  purgatives  of  benefit  in  this  affection  ? 
—Yes. 

Have  emetics  ever  been  used  with  advantage  ?  —  Yes,  particularly 
ipecaouanha. 

What  astringents  have  been  found  beneficial  in  this  disease?  — 
Plumbi  acetas,  gallic  acid,  spts.  of  turpentine,  cold  water,  and  the 
vegetable  astringents* generally;  and  in  the  debilitated,  tr.  ferri  munat 

What  should  be  the  character  of  the  diet  of  the  patient? — Of  the 
very  lightest  kind,  with  drinks  of  a  bland,  cooling,  and  acidulated 
character,  and  ice  should  be  freely  given. 

HEMATURIA. 

What  is  meant  by  this  term  f  —  Hemorrhage  from  the  urinary 
organs. 

Is  it  not  difficult  to  tell  from  what  part  of  the  urinary  apparatus  the 
blood  proceeds  ?  —  Yes. 

What  are  some  of  the  diagnostic  marks  of  the  flow  of  blood  from 
the  several  parts  of  the  uninary  apparatus  ?  —  When  we  have  blood 
coming  from  the  kidneys  or  ureters,  we  generally  have  much  greater 
lumbar  pains  than  in  other  varieties,  and  the  blood  is  intimately  mixed 
with  the  urine,  so  as  to  give  to  it  a  uniformly  red  appearance ;  when 
from  the  bladder,  it  usually  comes  away  in  clots  or  flocculi,  and  floating 
in  tbe  urine,  and  is  accompanied  with  pain,  a  sense  of  fulness  and 
tenderness  of  the  pubic  region,  with  burning  around  the  neck  of  the 
bladder,  &c. ;  when  from  the  urethra,  we  have  none  of  the  before- 
mentioned  symptoms,  the  blood  is  passed  without  any  mixture  with 
orine,  or  any  effort  at  its  evacuation. 

May  not  this  hemorrhage  occur  periodically?  —  Yes;  especially 
when  it  comes  from  the  neck  of  the  bladder,  or  is  vicarious  to  an 
hemorrhoidal  discharge. 

Who  is  hematuria  more  likely  to  attack  ?  —  The  aged,  and  those  of 
a  gonty  diathesis,  or  plethoric  and  corpulent  women,  about  the  final 
44 
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cessation  of  the  menses ;  and  it  may  also  oecur  in  young  chOdren 
during  the  period  of  dentition. 

What  are  some  of  the  caiisos  of  this  affeotion?  —  This  may  bo 
excited  hy  calcareous  concretions  in  the  kidneys  and  bladder,  or  by 
acrid  stimulating  diuretics,  as  cantharides,  ol.  terebinth,  ko,,  or  from 
scirrhous  ulcerations,  and  vascular  and  fleshy  tumours  in  the  bladder, 
ureters,  kidneys,  4;c. 

When  does  hematuria  assume  the  most  unfayouraUe  aapeci?  — 
When  it  occurs  in  the  latter  stages  of  yiolent  feyers. 

Is  hematuria  considered  at  all  dangerous  when  it  occora  yieariouslj 
in  the  place  of  an  hemorrhoidal  discharge  or  menstruation?  —  No. 

Are  not  persons  liable  to  a  return  of  thi^  disease  when  they  have 
once  had  itr  —  Yes. 

What  is  the  treatment  in  this  disease  ?  —  In  plethoric  and  young 
subjects  we  must  resort  to  yenesection ;  and  when  the  hemorrhage 
arises  from  calculous  irritation  in  the  kidneys,  the  warm  bath,  wiih 
opiates,  are  decidedly  beneficial ;  cupping  oyer  the  kidneys  haa  been 
resorted  to  with  good  effect. 

What  other  remedies  are  beneficial?  —  Mucilaginous  drinks  and 
the  milder  diuretics,  as  the  uya  ursi,  or  parsley  root,  &c. 

Is  not  perfect  rest  necessary  in  cases  of  hematuria?  —  Yes. 

Should  not  stimulating  diuretics  in  all  cases  be  avoided  ?  —  Yes. 

EPISTAXIS. 

What  is  meant  by  this  term? — Bleeding  firom  the  nose. 

What  are  the  causes  of  epistaxis?  —  Anything  which  mjiy  have  a 
tendency  to  cause  a  preternatural  flow  of  blood  to  the  head;  vis., 
great  straining,  blowing  on  wind  instruments,  a  dependent  podtioii 
of  the  head,  &c. 

Mention  some  oilier  causes  ?  —  Suppression  of  the  menstrual  and 
hemorrhoidal  evacuations;  and  it  may  occur  in  that  thinned  state  of 
the  blood  following  copious  sanguineous  depletion,  &e. 

Is  epistaxis  of  much  consequence  if  it  is  not  symptomatic  of  some 
serious  visceral  or  general  affection  ? — No. 

What  is  the  treatment  ?  — If  the  hemorrhage  occurs  as  vicarioins 
to  the  menstrual  and  hemorrhoidal  discharge,  it  should  not  be  stopped 
unless  it  becomes  excessive,  and  this  rule  should  be  adopted  in  all 
cases  where  we  have  an  active  pulse  with  great  cephalic  congestion. 

What  may  be  done  if  we  have  the  system  in  a  veiy  excited  stato? 
—  Use  the  fancei^  elevate  the  head^  and  administer  the  eodbg  pniga- 
tives,  with  cold  drinks,  &o. 

In  moderate  cases  of  epistaxis,  what  remedies  have  been  found  be- 
neficial?—  Cold  to  the  head,  and  warm  bath  to  the  feet,  a  dossil  of 
lint  in  the  nostrils,  either  perfectly  dry,  or  wet  with  some  stypdo^  or 
oil  of  turpentine. 

What  internal  remedies  have  been  resorted  to  ?•»  Sugar  of  lead^ 
gallic  acid,  &c. 
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AFFECTIONS  OF  THE  BRAIN. 

INFLAMMATION. 

How  do  you  divide  inflammation  of  the  brain  ?  —  Into  meningitis, 
or  inflammation  of  the  membranes  of  the  brain ;  and  cerebritis^  or  in- 
flammation of  the  substance  of  the  brain. 

What  are  the  symptoms  of  inflammation  of  the  pia  mater  and  dura 
toiater  ?  —  There  is  great  pain  in  the  head,  with  feelings  of  fulness, 
the  eyes  are  red  and  suffused,  and  the  countenance  flushed,  the  sto- 
mach is  affected,  delirium  soon  appears  and  becomes  very  great,  and 
the  whole  system  is  in  a  restless  condition,  the  pulse  at  first  is  firm 
and  full,  but  afterwards  it  becomes  small,  tense,  and  sometimes  inter- 
mitting, and  the  respiration  is  at  first  hurried  and  anxious,  then  slow, 
deep,  and  laborious. 

Do  not  other  organs  become  implicated  ?  —  Tes,  particularly  the 
lircr. 

What  are  some  of  the  causes  of  this  variety  of  inflammation  ?  —  It 
may  occur  during  the  course  of  any  of  the  general  fevers ;  or  from  the 
Budden  influence  of  cold  while  the  body  is  over-heated;  also  from 
violent  passions,  the  sudden  suppression  of  habitual  discharges,  me- 
tastasis of  gout,  erysipelas,  &c. 

What  is  the  prognosis  in  this  aflfection? — Generally  unfavourable. 

W^hat  is  the  pathology  ?  —  We  have  evidence  of  inflammation  on 
the  pia  mater  and  dura  mater,  with  flakes  of  coagulable  lymph,  and 
pus  mixed  with  serum  upon  them. 

What  is  the  treatment  in  this  variety  of  the  disease  ?  —  Vigorous 
antiphlogistic ;  bloodletting,  locally  and  generally,  and  this  repeated ; 
teed  applications  to  the  head ;  saline  purgatives,  &c. 

Are  not  the  mercurials  beneficial  in  this  form  of  the  affection  ? — ^Yes. 

When  are  blisters  to  the  nucha  beneficial  ?  — When  the  violent  in- 
flammation is  first  moderated  by  bleeding,  &c. 

What  internal  antiphlogistics  have  been  used  ?  —  Nitre,  in  combi- 
nation with  antimony,  digitalis,  &c. 

What  is  proper  to  be  done  in  regard  to  the  apartments  of  the  pa- 
tient?—  They  should  be  kept  dark,  silent,  and  cool,  and  everything 
t  /aided  which  disturbs  the  quiet  of  the  patient. 

What  must  be  the  character  of  the  diet  ?  —  Mild  and  simple. 

▲  BA0HKITI8. 

What  are  the  symptoms  of  arachnitis  ?  —  At  first,  we  have  the 
patient  wakeful  and  irritable,  with  a  great  repugnance  to  a  strong 
iight;  and,  in  children  these  symptoms  are  more  marked  than  in  the 
adult;  soon,  however,  we  have  transient  pains  in  the  head,  greater 
irritability  of  temper,  the  pulse  is  irritated,  quick,  tense,  and  active ; 
the  countenance  indicates  distress,  and  there  are  flushed  cheeks,  and 
eontracted  eyebrows  present,  &c. 

What  are  the  symptoms  in  the  more  advanced  stages?  —  The  •'-'• 
riuiu  is  more  continuous  j  the  countenance  exhibits  signs  of 
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the  conjunctiya  is  sufFiised  and  red,  and  there  is  great  somnolencj^ 
the  mind  is  torpid,  and,  finally,  coma  sapervenes. 

Are  these  symptoms  always  present?  —  No;  sometimes  the  patient 
is  attacked  very  suddenly. 

Do  not  convulsions  often  occur  in  young  children  ?  —  Yes. 

What  organs  of  the  body  seem  more  particularly  to  sympaihiie  in 
this  disease?  —  The  stomach,  liver,  and  kidneys. 

What  are  the  characteristics  of  the  alvine  discharges  in  this  affeo- 
*  tion  in  young  children  ?  —  Mostly  like  chopped  spinage. 

What  are  some  of  the  post-mortem  appearances  in  this  disease?  — 
The  arachnoid  membrane  is  minutely  injected,  or  opaque  and  thickened^ 
and  serum  is  effused  in  the  ventricles  of  the  brain  and  on  its  surfaoe. 

What  are  the  causes  of  arachnitis  ?  —  There  appears  to  be  in  soma 
an  hereditary  predisposition  to  it;  and  children  of  a  weak  and  ner- 
vous temperament  are  peculiarly  liable  to  it ;  and  it  may  also  be 
caused  by  blows  on  the  head,  repelled  eruptions  and  suppressed  habi- 
tual evacuations,  or  from  great  mental  application,  &c. 

Who  are  more  liable  to  this  disease  ?  —  Children. 

What  appear  to  be  the  peculiar  exciting  causes  in  their  eases?  — 
Dentition,  with  great  intestinal  irritation. 

What  are  the  principal  points  to  be  borne  in  mind  in  the  treatment 
of  this  disease  ? — To  moderate  the  general  arterial  action  in  the  brain^ 
and  to  remove  all  articles  which  have  a  tendency  to  keep  up  a  preter- 
natural determination  of  blood  to  the  head. 

How  would  you  answer  these  indications  ?  —  By  venesection  and 
local  depletion ;  ice  to  the  head,  and  the  administration  of  small  dose? 
of  calomel,  followed  by  saline  purgatives^  and  their  action  kept  up  by 
milder  laxatives. 

Are  not  the  mercurials  in  alterative  doses  beneficial?  —  Yes. 

Are  not  blisters  beneficial?  —  Yes,  when  the  inflammatoiy  symp- 
toms are  partially  relieved. 

Where  would  you  apply  them  ?  —  Behind  the  ears,  and  to  the  back 
of  the  neck. 

What  should  be  the  character  of  the  diet?  —  The  very  mildest. 

OEREBBItlS. 

What  are  the  first  symptoms  of  this  affection  ?  —  A  fixed  and  vio- 
lent pain  in  the  head,  continuing  for  several  months,  with  vertigo,  ob- 
tuseness  of  the  mental  faculties;  the  patient  is  dejected  and  queru- 
lous ;  the  vision  is  perverted,  and  baring  is  dull,  and  there  is  an  in- 
difference to  surrounding  objects ;  the  pulse  is  full  and  hard,  and 
sometimes  intermitting;  and  occasionally  there  is  temporary  deliriumi 
with  fever,  and  much  agitation. 

What  symptoms  now  occur  ?  —  A  gradual  or  sudden  paralysis  of  a 
limb,  or  of  half  the  bqdy,  while  the  consciousness  and  intellect  still 
remain ;  or  we  may  have  coma  and  convulsions. 

May  not  convulsions,  occurring  in  paroxysms  at  short  intervalsy  be 
the  first  symptoms  of  alarm  ?  —  Yes. 
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WHft^  <lo  we  generally  find  as  poet-mortem  appearances  in  this  dis- 
ease ?  —  An  injected  state  of  the  membranes  of  the  brain,  with  soften- 
ing of  its  substance. 

Is  the  cause  of  softening  of  the  brain  fully  determined  ? — ^No ;  the 
most  probable  oanses  are  —  1st.  Cerebral  inflammation ;  2d.  A  defect 
of  citeolation  in  the  brain  from  a  diseased  state  of  its  arteries. 

In  whom  do  we  find  softening  of  the  brain  the  most  common  ? — In 
the  aged. 

What  is  the  treatment  in  c^rehrttuf — General  and  local  bloodlet- 
trng,  sitiapisms  to  the  feet,  and  cold  to  the  head,  together  with  active 
cathsrtics,  and  blisters  to  the  back  of  the  neck. 

How  would  you  administer  calomel  in  this  disease  ?  —  So  as  to  pro- 
duce ptyalism  a^  speedily  as  possible. 

Notwithstanding  our  best  efforts,  is  not  this  disease  generally  f&tal  ? 
— Ye9. 

APOPLEXY. 

What  are  the  premonitory  symptoms  of  apoplexy?  —  Sometimes 
the  attack  comes  on  suddenly,  but  frequently  we  have  vcrtrgo,  a  dull, 
deep-seated  pain,  or  sense  of  weight  in  the  head,  particularly  in  stoop- 
ing, with  H  turgid  state  of  the  veins  of  the  head,  throbbing  of  the 
temporal  arteries,  ringing  in  the  ears,  drowsiness,  disturbed  and  heavy 
bI^^^Pi  and  dimness  of  sight. 

May  we  not  have  paralysis  as  one  of  the  first  symptoms  ?  —  Yes. 

When  an  apoplectic  attack  has  taken  place,  what  are  the  signs  ?  — 
At  firsl  the  pulse  and  respiration  are  weak,  and  often  scarcely  percep- 
tible ;  but  they  soon  change  their  oharaoter,  and  the  pulse  becomes 
full,  slow,  regular,  and  often  hard,  and  the  respiration  slow,  oppressed, 
and  intenrupted,  and  stertorous,  and  often  with  a  puffing  out  of  the 
lips ;  the  face  is  sometimes  livid  and  turgid  with  blood,  but  more  fre- 
quently it  is  pale  and  bloated. 

What  is  the  condition  of  the  extremities  and  surface  of  the  body? 
—  The  extremities  are  cold,  but  the  surface  generally  preserves  its 
temperature. 

What  is  the  condition  of  the  bowels  ?  —  Torpid. 

How  mav  apoplexy  terminate  ?  —  Either  in  death  or  in  perfect  re- 
storation of  all  the  suspended  functions  of  the  body,  or  in  paral}'8is 
of  certain  parts  of  the  body ;  or  we  may  have  a  general  febrile  condi- 
tion of  the  s^tem  taking  place. 

WTiat  is  the  prognosis  in  apoplexy?  —  Unfavourable. 

What  are  some  of  the  predisposing  causes  of  apoplexy  ?  —  Ist.  A 
peculiar  conformation  of  the  body,  vif . :  a  large  head,  thick,  short 
neck,  broad  shoulders,  ample  chest,  florid,  foil  face,  &c. ;  2.  Age  —  it 
generaDy  occurring  between  the  fortieth  and  sixtieth  years;  3.  What- 
erer  tends  to  produce  general  plethora ;  4.  Organic  affections  or  the 
heart,  &e. 

What  are  pome  of  the  exciting  causes  of  apoplexy?  —  Anything 
41* 
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which  produces  inordinate  determination  of  blood  to  the  Lead,  or  im- 
pedes its  free  return  from  the  brain  to  the  hearty  viz. :  over-disteouoa 
of  the  stomach)  when  the  digestive  powers  are  weak ;  the  intemperate 
use  of  spirituous  liquors,  violent  exertion,  a  stroke  of  the  sun,  &c. 

What  are  the  .post-mortem  appearances  in  apoplexy  ?  ^- Ist.  Vas- 
ci3Llar  turgescene  of  the  brain ;  2d.  Sanguineous  extravasation  in  the 
substance  of  the  brain ;  3.  £ffused  serum  in  the  ventricles  and  on  the 
surface  of  the  brain  -,  and  sometimes  we  discover  nothing. 

What  is  the  treatment  in  apoplexy?  —  Bloodletting,  both  locally 
and  generally,  and  this  carried  to  a  ^reat  extent }  take  all  ligatuies 
from  every  pai*t  of  the  body ;  cold  applications  to  the  head,  and  warm, 
stimulating  ones  to  the  feet ;  active  purgatives,  particularly  the  saline, 
should  be  administered,  also  calomel  in  large  doses;  active  puigative 
enemata  are  also  highly  beneficial. 

What  should  be  the  diet  in  apoplectic  cases?  —  Of  the  very  mildest 
character. 

W^hat  advice  should  be  given  to  individuals  who^have  a  tendency 
to  apoplexy  ?  —  That  they  should  refrain  from  everything  of  a  stimu- 
lating character,  and  live  upon  a  simple,  abstemious  diet,  take  exercise 
in  the  open  air,  and,  if  their  bowels  are  torpid,  use  some  mild  and  gen- 
tle laxative ;  and  should  any  of  the  premonitory  symptoms  of  apoplexy 
■  occur,  resort  immediately  to  venesection. 

Should  habitual,  hemorrhoidal,  or  other  discharges  be  checked,  if 
they  arc  not  excessive  ?  —  No. 

Should  individuals  who  have  a  tendency  to  apoplexy  bathe  their 
feet  in  cold  water  ?  —  No. 

PARALYSIS. 

What  is  meant  by  paralysis  ? —  An  impaired  or  abolished  power  of 
voluntary  motion  or  sensation,  or  both,  in  certain  parts  of  the  body, 
without  coma  or  loss  of  consciousness. 

How  many  kinds  of  paralysis  are  there  f  —  Hemiplegia,  or  paralysis 
of  half  of  the  body ;  paraplegia,  or  paralysis  of  the  inferior  extremi- 
ties ',  paralysis  partialis,  when  only  a  particular  part  of  the  body  is 
affect'Cd ;  and  paralysis  agitans,  or  shaking  palsy. 

Is  paralysis  of  the  whole  body  of  frequent  occurrence  ?  —  No. 

Which  is  the  most  common  kind  of  paralysis?  —  The  hemiplegic. 

What  is  the  cause  of  it  ?  —  Pressure  upon  the  basi  of  the  bmin, 
similar  in  character  to  that  we  find  in  apoplexy. 

What  are  the  premonitoiy  symptoms  of  hemiplegia  ?  —  Those  of 
apoplexy. 

What  are  some  of  the  immediate  precursory  Sjrmptoms  of  s^n  attack  ? 
Flushed  face,  distension  of  the  bloodvessels  of  the  head  and  neck, 
vertigo,  fulness  in  the  head,  weight  and  pain  in  the  head,  ringing  in 
the  ears,  drowsiness,  loss  of  speech,  &c. 

Do  the  other  organs  of  tho  body  frequently  sympathise  in  this  dis- 
eai»c?  —No. 

What  is  the  general  course  of  an  attack  of  hemaplcgia  ?  —  Often 
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tittle  or  no  improvement  takes  place,  and  the  patient  dies  frcm  ex- 
baoatioDy  or  from  apoplexy ;  or  the  patient  may  gradually  recover  the 
use  of  his  side. 

PARAPLBQIA. 

How  does  paraple^a  usually  occur  ?  —  It  generally  comes  on  gra- 
dually, and  when  it  arises  from  an  affection  of  the  hrain,  wo  have  the 
symptoms  of  hemiplegia  in  a  modified  form. 

What  are  some  of  the  symptoms  occurring  in  the  lower  eztremi- 
ticB  ?  —  We  have  a  feeling  of  heaviness  and  nnmhness,  with  a  stiff 
and  awkward  motion  in  the  lower  limhs,  which  gradually  increases 
until  Uie  patient  is  nnahle  to  move  them. 

What  is  the  condition  of  the  howels  and  urinary  organs  ?  — The 
bowds  are  generaUy  constipated;  hot  when  the  sphincter  ani  or 
vesicae  are  psJsied;  the  feeces  pass  off  and  the  urine  dribbles  away  invo- 
luntarily. 

Does  not  paraplegia  more  frequently  occur  in  children  from  a  lesion 
of  the  spinal  marrow  ?  —  Yes. 

When  paraplegia  from  cerebral  affections  occurs,  in  whom  do  we 
find  it  most  common  ? —  In  males,  after  the  forty-fifth  year. 

PABALT8IB    PAETIALIB. 

What  are  some  of  the  instances  of  partial  paralysis  ?  —  Paralysis 
of  the  muscles  of  one  side  of  fche  face  or  the  under-lip,  or  the  eyelids; 
the  different  sphincters,  the  erector  muscles  of  the  penis,  &c. 

What  are  some  of  the  causes  of  the  different  forms  of  paralysis  ?  — 
Those  common  to  apoplexy,  as  pressure  on  the  brain  or  spinal  mar- 
row ;  and  in  partial  paralysis,  in  addition  to  the  preceding  cases,  we 
may  have  injuiy  of  a  particular  nerve,  and  the  action  of  lead  upon 
tho  system. 

Do  we  know  definitely  the  real  cause  of  shaking  palsy? — No; 
nothing  more  than  that  of  a  deranged  nervous  system. 

What  is  the  treatment  in  paralysis  ? — Bleeding  locally  and  gener- 
ally, purging,  emetics,  revulsive  applications,  as  blisters  to  the  back 
of  the  neck,  and  sinapisms  to  the  feet  and  ankles ;  nnd  in  cases  of 
paraplegia,  stimulating  enemata  are  highly  beneficial. 

When  tiie  symptoms  of  undue  determination  of  blood  to  the  head 
have  been  relieved,  what  remedies  ma^  we  resort  tof — Frictions, 
stimulating  liniments,  electricity,  galvanism,  and  occasional  blisters  to 
the  legs. 

What  remedies  have  been  used  internally  in  this  stage  of  the  dis- 
ease?—  Nux  vomica,  or  its  preparation,  strychnine;  the  rhus  toxico- 
dendron has  also  been  used;   sO;  aJso,  ol.  terebinth,  caaabis  indi 

CUB,  &C. 

DROPSY, 
What  do  you  understand  by  dropsy?  — An  accumulation  of  a  pre- 
iematnral  quantity  of  serous  fluid  in  some  one  or  more  of  the  natural 
serous  cavities  of  the  body,  or  in  the  interstices  of  the  serous  cellular 
tiMue. 
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Is  dwpsy  more  a  symptom  of  disease  than  a  disease  itself?  —  Tt  is 
more  a  symptom,  but  on  account  of  the  importance  of  the  symptomy 
we  are  to  look  upon  it  as  a  disease,  and  treat  it  accordingly. 

What  was  Dr.  Rush's  opinion  of  the  cause  of  dropsy? — An  in- 
creased action  of  the  exhalent  yessds,  attended  with  a  genera!  pyrexial 
condition  of  the  system. 

What  are  the  only  points  oonsideied  proyed  hi  the  theory  of 
dropsy?  —  First,  that  the  balance  between  eithalation  and  absorption 
is  broken,  in  consequence  of  which  more  fluid  is  poured  out  than  is 
taken  up }  and  secondly,  that  this  may  take  plaee  from  orei"  actirity, 
or  from  debility  of  the  general  system. 

What  may  be  the  characters  of  dropsies?— Acute  of  cJhrcmic, 
idiopathic  or  symptomatic,  primary  or  secondary,  general  or  local^  in- 
flammatory, sthenic,  asthenic,  &c. 

What  are  the  exciting  causes  of  acute  dropsy  ?  —  The  repression 
of  eruptions,  sadden  suppression  of  perspiration,  suiBpensTOii  of  the 
catamenia,  or  any  customary  evacuation,  inflammation  of  the  lungs, 
and  pleura,  exposure  to  cold,  &c. ;  it  may  succeed  scarlatina. 

Wnat  are  the  secondary,  or  symptomatic  dropsies  ?*^Those  arising 
from  disease  of  the  heart,  disease  of  the  lungs,  diseases  of  the  liver, 
spleen,  and  pancreas,  and  disease  of  the  kidneys ;  that  arLuag  from 
the  use  of  arsenic,  &c. 

What  names  have  been  given  to  the  principal  forms  of  dropsj  ?  -— 
Ascites,  or  dropsy  of  the  belly ;  hydrothorax,  or  dropsy  of  the  chest  j 
hydrocephalus,  or  dropsy  of  the  head;  anasarca,  or  dropsy  of  the 
whole  cellular  tunic,  &o. 

▲  S0ITS8« 

What  are  the  diagnostic  marks  of  ascites?  —  Swelling  of  the  abdo- 
men, and  this  occurring  gradually  from  below  upwards,  and  equally 
on  both  sides,  aiso  the  peculiar  roeling  communicated  to  the  fingers 
by  pressure,  and  by  percussion,  palpation,  and  we  aiso  may  be  guided 
by  the  antecedent  history  of  the  patient. 

With  what  is  ascites  liable  to  be  confiranded?— With  pregnancy 
and  encysted  dropsy. 

What  are  the  nmitH  divisions  of  ascites? — Into  idiopathic  acute 
ascites,  idiopathic  asthenic,  and  sympathetic. 

What  are  the  diagnostic  mai^s  of  the  first  variety? — These  differ 
with  the  exciting  causes  and  the  constitution  of  the  patient ;  some- 
times it  occurs  suddenly,  without  any  precursory  symptoms,  at  others 
we  have  inflammation  of  the  peritoneum,  with  the  tnsttal  signs  of 
fever,  pain  on  pressure,  Ac.,  it  may  also  occur  after  scariatitia,  &0- 

What  are  the  marks  of  the  second  variety  ? — It  ^nerally  succeecis 
exhausting  discharges,  as  profuse  hemorrhage,  diarrhcea,  &c.,  and 
generally  oommenoes  with  oedema,  in  the  lower  extreteiti^^  and  oe. 
cars  in  peraomi  of  a  pale,  weak,  feeble  habit  of  body,  and  mofe  (t&^ 
ijuently  ocour»  lO  females. 

What  is  the  cause  of  the  sympathetic  or  consecutive  ascites  ?  ^- 
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This  is  always  the  result  of  some  preyions  disease  in  s^me  important 
organ  of  the  body,  as  the  heart,  liver,  kidneys,  &o. 

what  is  the  treatment  of  ascites ?  —  This  will  vary  with  the  origin 
of  the  disease  in  the  idiopathic  acute  form,  bleeding  locally  and 
generally  is  to  be  used ;  mercuiial  purgatives  should  be  administered, 
followed  by  diuretics,  as  the  digitalis,  and  followed  with  great  caution 
by  tonics.  In  the  idiopathic  asthenic,  we  must  endeavour  to  remove 
the  exciting  cause,  and  for  this  purpose,  tonics  are  decidedly  benefi- 
cial, commencing  with  the  milder  vegetable  bitters,  and  gradually 
increasing  their  strength,  followed  by  the  mineral  tonics,  and  using 
diuretics,  sometimes  combined  with  blue  pill,  as  the  digitalis,  squill, 
liquor  ammon.  acetatis,  and  frequently  changing  our  remedies,  and 
in  the  sympathetic  variety  we  must  remove  the  original  disease  if 
possible,  and  use,  for  the  purpose  of  removing  the  dropsical  effusion, 
the  strongest  drastics,  as  elaterium,  gamboge,  croton  oil,  &c. 

Can  paracentesis  be  depended  upon  as  a  curative  agent?  —  No. 

HYDROTHORAX. 

What  do  you  mean  by  hydrothorax  ?  —  This  term  is  now  confined 
to  nn  effusion  of  serum  into  the  cavity  of  the  pleura. 

Upon  what  does  it  generally  depend?  —  Upon  inflammation  of  the 
pleura  and  upon  affections  of  the  lungs  and  heart. 

What  are  its  symptoms? — In  those  cases  which  follow  pleurisy  we 
iDQ.«^i  call  to  our  aid  percussion  and  auscultation,  and  in  cases  arising 
from  disease  of  the  heart  and  lungs,  in  addition  to  the  symptoms 
peculiar  to  affections  of  the  heart,  made  manifest  by  percussion  and 
auscultation,  we  have  the  feeling  of  dyspnoea,  difficulty  in  taking  exer- 
cise and  inability  to  lie  down;  all  increased  by  the  supervention  of  the 
effusion ;  and  in  cases  arising  from  pneumonia  and  bronchitis,  we  have 
nothing  more  especially  remarkable  than  increased  dyspnoea,  and  in 
these  eases  the  termination  is  not  as  sudden,  neither  do  we  have  as 
purple  or  a  livid  hue  of  the  countenance,  as  in  those  arising  from 
heart  affections. 

What  are  the  signs  presented  by  auscultation  and  percussion  ? — In 
auscultation,  when  the  fluid  is  small  in  quantity,  we  have  the  peculiar 
sound  of  the  voice  called  oegophony ;  this,  however,  exists  only  for  a 
short  time,  if  at  all,  and  then  we  have  want  of  respiratory  murmur, 
except  at  the  root  of  the  lungs ;  in  percussion,  we  have  a  dull  and  flat 
sound,  returned  in  proportion  to  the  extent  of  the  effusion;  we  should, 
however,  always  bear  in  mind  in  making  our  diagnosis,  to  take  the 
rational  and  physical  signs  conjointly. 

Is  admeasurement  of  advantage  in  our  diagnosis  ?  —  Yes. 

With  what  diseases  may  hvdrothorax  be  confounded  ? — With  solidi- 
fication of  the  lungs,  either  by  tubercles  or  otherwise,  and  tumours  i^ 
the  cavity  of  the  pleura. 

Wliat  is  the  prognosis  in  this  disease  ?  —  Generally  un&vourable  to 
a  perfect  cure. 

What  is  the  treatment  in  hydrothorax  ?  —  This  varies  with  the 
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Is  dropsy  more  a  symptom  of  disease  than  ''  ^  from  the  heart,  lungs, 
more  a  symptom,  but  on  account  of  the  in'  a  the  course  of  the  disease, 
we  are  to  look  upon  it  aa  a  disease^  and  *■  ^d  leeches,  and  cautiously  by 

What  was  Dr.  Rush's  opinion  of  ^''.i-e  of  decided  benefit, 
creased  action  of  the  exhalent  vessel' .elation  to  paracentesis  ?  —  It  may 
condition  of  the  system.  ihe  latter  stages,  when  the  accumula- 

What  are  the  xynlj  points  ^  resort  to  it  as  a  means  of  cure  k  now 
dropsy  ? — First,  that  the  b^'-'  ^ 
is  broken,  in  oon«e<jiien<j^ .  ^pbocephalus. 
taken  up:  and  secondh     ^  ,  ,      ,.  „       ^       ^    .        ^  ... 

or  from  dil-nity  of  tV  j^^''^  ^^  this?  — An  effusion  of  water  within 

What   may  b#     ^  ^^^' 
idiopathic  or  sir  ..  ^•^^'^  ^^^  ^^^^y  ^  ^^^  P^*<^  ^— ^°  ^^  ventricles 
flammatory  f' y'^^'^^ore  rarely,  in  the  sac  of  the  arachnoid. 

What  li'  ■y^^f'/'hee^  divided  ?  —  Into  acute  and  chronic, 
of  erupt'    jf^^'^ff^^^^^l  supposed  to  be  the  cause  of  hydrocephalus? 
catam/      /«/^'' ^r  subacute  inflammation  of  the  serous  membrane  of  the 

and  r        4fi^  _  _  _  .     - 

V       ^it-    re  ^^  general  precursory  symptoms  of  the  acute  vanety  :— 

ft*         ^^ib^  ^^^  ^^  *  derangement  of  the  digestive  organs,  as  want  of 

p         ^'''^L  f^^^  tongue,  unnatural  appearance  of  the  stools  and  urine. 

i^f^tf cutaneous  circulation  loses  its  vigor;  we  have  a  languid  manner 

>^n^  with  drowsiness,  disturbed  and  restless  sleep,  pains  in  the 

/^irith  giddiness ;  the  patient  becomes  silent,  irritable,  and  indif- 

rtPt  ^  surrounding  objects ;  after  a  while,  we  have  flushing  and  chillg 

iLjuently  occurring,  the  gait  becomes  laborious  and  awkward,  and 

^Q  pulse  rapid,  frequent,  and  tense. 

W^hat  are  the  various  forms  of  attack  ?  —  In  addition  to  what  has 
l^n  remarked  as  precursory  symptoms,  we  may  have  the  disease  come 
on  rapidly,  with  high  febrile  excitement,  flushing,  severe  headache, 
increased  sensibility  of  the  retina,  and  of  the  whole  nervous  system, 
with  pain  in  the  abdomen,  and  tenderness  on  pressure,  with  vomitini; 
on  motion,  &c. ;  or  the  disease  may  occur  after  scrofula,  or  painful 
dentition,  the  exanthemata,  remittent  fever,  or  hooping-cough ;  and  its 
approach,  in  these  oases,  is  very  insidious. 

Into  how  many  stages  has  hydrocephalus  been  divided?  —  Three; 
vijB.,  according  to  Cheyne,  1st,  that  of  increased  sensibility;  2d,  that 
of  diminished  sensibility ;  and  the  8d,  that  of  palsy,  or  convulsion.*. 
(It  may  be  proper  to  remark  that  some  cases  occur,  in  which  this  nor 
any  other  division  is  marked.) 

What  is  the  prognosis  in  this  disease  ?  —  Generally  fetal. 
What  are  the  general  appearances  on  dissection  f — Inflammation 
of  the  arachnoid  membrane,  increased  vascularity  in  the  substance  of 
the  brain,  with  softening  of  its  substance,  and  eflusion  into  the  veu- 
tricles,  &c. ;  and,  in  late  years,  it  has  been  considered  a  tubercular 
meningitis. 

What  are  the  predisposing  causes  of  this  disease  ?  —  The  period  of 
life,  it  generally  occurring  during  infancy  and  in  childhood,  especially 
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\  there  is  a  stnimons  diatbesis  present.     ALso^  disorders  of  the 
xe  or  respiratory  organs,  difficult  dentition,  scarlatina,  and  all 
i^'hioh  induce  debility,  or  excite  febrile  action  in  the  system^ 
\{e  of  narcotics ;  also  external  injuries  to  the  head,  tne  ex- 
Tiflammation  from  tbe  external  ear,  repression  of  sudden 
*  drying  up  of  old  sores,  &o. 
•general  plan  of  treatment  to  be  observed? — In  tbe 
ifi-  e  must  commence  tbe  treatment  early  in  tbe  precursory 

we  bope  to  effect  anything,  and  first  of  all  we  must  resort  to 
aietting,  locally  and  generally,  and  repeated  according  to  circum- 
oumoes;  purgatives  BbovSd  also  be  employed,  especially  calomel,  in 
combination  with  jalap,  foUowed  by  saline  pur^tivos ;  cold  should  be 
applied  to  tile  bead,  and  mercury  as  an  alterative  has  been  used  with 
decided  benefit,  and  deserves  attention.  Blisters  are  highly  recom- 
mended; and,  as  paUiatiyes,  digitalis,  antimony,  opiates,  squills,  and 
eolohicum;  and  the  diet  should  be  of  the  very  mildest  kind.  —  [See 
C^c.  Praci.  Med.y  Pa.  EdU.'\ 

CHaoirrQ    htdbocbphalus. 

How  may  this  occur? ^-Either  as  an  acquired  or  congenital  affec- 
tion ;  acquired,  when  it  arises  as  a  sequel  of  the  acute ;  and  conge- 
nital, arising  from  some  malformation  or  defective  development  of  the 
brain. 

What  are  the  signs  of  this  disease  ? — ^Enlargement  of  the  cranium, 
sometimes  so  great  as  to  cause  the  patient  to  rest  the  head  upon  the 
shoulder,  the  sutures  and  fontanels  may  be  open,  and  sometimes  fluc- 
tuation may  be  felt. 

What  are  the  symptoms  of  ehronic  hydrocephalus  ?  —  When  tbe 
disease  comes  oa  subsequent  to  inianey,  we  have  unusual  excitability 
of  the  nervoDS  system;  excessive  muscular  debility;  epileptic  fits  are 
apt  to  occur;  heaviness  and  pain  in  the  head;  by  pressure  on  the 
fontanels  we  may  produce  stupor ;  the  pupils  of  the  eyes  become  en- 
larged; and  frequently  the  senses  of  taste  and  touch  may  alone  re- 
main ;  the  functions  of  the  dig^estive  organs  are  impaired ;  and  as  ^the 
disease  advances  tbe  pulse  and  respiration  become  affected ;  there  is 
debility  and  loss  of  power  in  tiie  voluntary  muscles,  with  automatic 
motions  of  the  limbs ;  there  is  an  inclination  to  keep  the  head  lower 
than  tbe  body,  or  buried  in  a  pillow. 

What  is  the  prognosis  in  this  variety?  —  Unfiivourable,  when 
allowed  to  advance  fur. 

What  is  the  treatment  f  -*—  Though  this  will  almost  always  fail,  we 
nuiy  resort  to  diuretics,  pnmtives,  and  diaphoretics,  together  with 
meronry,  tonics,  and  strengthening  diet;  externally  keep  the  head 
warm,  and  apply  aromatic  embrocations  and  blisters,  and  counter 
stimulant  ointments;  tapping  the  head  has  also  been  recommended, 
and  lately  with  some  appearance  of  success. 
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AMA8AB0A. 

What  do  yoTi  understand  by  thia? — An  effusion  of  seram  into  the 
meshes  of  the  cellular  tissue. 

What  is  one  of  the  principal  signs  of  anasarca? — The  pitting  of 
any  part  in  which  effusion  haa  taken  place  from  firm  pressure  by  the 
fingers. 

What  is  the  prognosis  in  these  oa^es?  —  It  is  not  attended  with 
much  danger  when  simply  idiopathic. 

When  may  anasarca  occur  f  —  Frequently  as  an  acute  disease,  but 
even  in  such  cases  it  is  usually  accompanied  with  inflammation  of 
some  organ. 

What  are  its  causes  ? — ^It  may  arise  from  sudden  exposure  to  cold, 
to  suppressed  perspiration,  &c. ;  but  it  more  frequently  occurs  from 
repelled  eruptions,  after  scarlatina,  and  measles,  ko, ;  from  Bright' s 
disease  of  the  kidneys;  from  disordered  menstrual  secretion;  some* 
times  from  suppression  of  habitual  hemorrhoidal  discharges;  and 
sometimes  it  occurs  about  the  time  of  the  cessation  of  the  menses ; 
or  from  excessive  menorrhagia;  but  the  most  common  cause  is  or- 
ganic disease  of  the  heart;  and  cases  of  partial  dropsies  may  arise 
after  intermittent  feyer;  from  mere  obstruction  to  the  circulation  in 
any  part  of  the  body,  as  by  ligatures  upon  the  limbs,  or  from  ob- 
struction of  the  circulation  in  the  femoral  yein  by  inflanmiation,  eau;s- 
ing  phlegmasia  dolens,  frequently  occurring  in  females;  and  dropej 
may  also  occur,  generally  from  the  long-continued  use  of  ai^enic. 

What  is  the  treatment  in  anasarca? — This  will  vary  whether  it 
occurs  after  an  organic  affection  or  not)  and  then  the  treatment  pro- 
per in  such  cases  must  be  pursued,  but  if  it  arises  in  the  simple  acute 
febrile  variety,  we  must  resort  to  venesection,  and  cups  locAliy  over 
the  loins  to  prevent  injury  to  the  kidneys,  followed  by  a  warm  bath, 
and  a  diaphoretic  mixture;  and  if  diarrhoea  or  dysentery  does  not 
exist,  purgatives  are  of  advantage ;  diuretics  if  used  at  all  should  be 
used  with  caution,  if  the  anasarca  arises  from  cardiac  disease,  in  ad- 
dition to  the  remedies  peculiar  to  that  form  of  disease,  we  may  pre- 
scribe diuretics  with  advantage.  If  the  dropsy  arises  from  anemm, 
we  must  strengthen  the  patient^s  system  by  tonics,  nutritious  fiiod, 
fresh  air,  &c. ;  if  from  affections  of  the  kidneys,  the  application  of 
cups  over  the  loins  will  be  found  advantageous,  followed  by  cathartica, 
warm  bath,  or  hot  air  baths,  and  diluent  drinks,  and  if  absolutely 
necessaiy,  we  may  resort  to  the  diuretics  least  likely  to  stimulate  the 
kidneys,  as  potas.  bi-tart.  and  digitalis. 

What  mechanical  means  have  oeen  resorted  to  when  the  distensioii 
'  s  very  great  and  tense  ? — ^Bandaging  with  a  roUer,  and  aeupunctumtioa. 

What  are  the  principal  cathartics  that  have  been  used  in  dropsy  1 
—  Potas.  bi-tart,  elaterium,  gamb(^,  jalap,  sulphur,  &c. 

What  arc  the  chief  diuretics  ? — Squill,  digitalis,  aoetate  of  potaah, 
nitrate  of  potash,  cantharides,  juniper  berries,  colohioom,  Indiaa 
hemp,  & ). 


PABT  V. 
CHEMISTRY. 


What  b  cliemistry  ?  —  Chemistry  is  that  science  which  treats  of 
the  compositioa  and  relation  of  ponderable  substances ;  and  of  phe- 
nomena arising  from  the  reaction  of  their  particles. 

What  is  meant  by  ponderable  substances  ? — Such  as  can  be  weighed ; 
including  solids,  liquids,  and  gases. 

What  are  the  imponderable  substances?  —  Heat;  light^  electricity^ 
and  magnetism. 

How  is  chemistry  divided  ? — ^Into  oi^i;anio  chemistry,  or  that  which 
treats  of  substances  of  animal  or  vegetable  origin ;  and  inorganic,  or 
that  which  treats  of  substances  belonging  to  the  mineral  kingdom. 

PHYSICAL  CONSTITUTION  OF  THE  ATMOSPHERE 
AND  GASES. 

What  is  the  state  in  which  all  things  on  the  surface  of  earth  exist? 
-—At  the  bottom  of  an  ocean  of  gaseous  matter,  which  envelopes 
and  presses  upon  everything. 

Are  not  gases  operated  upon  by  gravity  ?  —  Yes. 

What  is  one  of  the  prominent  characteristics  of  gases  ?  —  They 
are  highly  elastic;  upon  this  principle  depends  the  value  of  the  air- 
pump. 

By  what  law  is  the  compression  of  air  or  gases  governed,  and  also 
all  Tapours  of  volatile  liquids  when  remote  from  their  points  of  lique- 
faction?— The  volume  of  air  or  gas  is  inversely  as  the  compressing 
force;  and  the  density  and  elastic  force  are  directly  as  the  pressure, 
and  inversely  as  the  volume.  This  has  been  termed  the  law  of 
Mariotte. 

What  is  the  constniotion  of  the  air-putnp  ?  —  A  cylinder,  in  which 
moves  a  tightly-fitting  piston  by  means  of  a  rod.  The  bottom  of  the 
cyli&der  is  connected  by  a  pipe  with  any  vessel  to  be  exhausted ;  at 
46  (629) 
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the  bottom  of  thia  cylinder  is  a  valve  opening  upwards.  (Fig.  250.) 

A  similar  valve  is  fitted  in  the 
Fig.  260.  piston,    also     opening    upwards. 

When  the  piston  is  raised  the 
valve  on  its  surface  is  closed  by 
atmospheiic  pressure,  and  a  va- 
cuum is  created  in  the  cjlindor; 
the  air  in  the  vessel  to  be  ex- 
hausted, expands,  and  forces  up 
the  other  valves,  and  fills  the 
cylinder.  The  piston  again  do- 
scending,  the  lower  valve  is  closed 
by  the  pressure  of  the  air  in  the 
cylinder,  and  the  valve  in  the 
piston  is  opened,  allowing  t^e  air 
to  escape ;  and  by  repeating  this 
motion  of  the  piston,  the  air  can 
be  almost  entirely  exhausted  firom 
the  receiver.  In  practice,  it  is 
usual  or  convenient  to  have  two  such  cylinders  as  seen  in  the  ad- 
joining cut.     (Fig.  251.) 

Does  not  the  air  have  weight  ? — Yes ;  this  is  proved  by  first  wd^h- 

Fig.  251. 


ing  a  flask  filled  with  air,  and  afterwards  exhausting  the  air  from  it 
by  the  air-pump,  and  comparing  the  difference  of  weight. 

How  may  the  pressure  of  the  atmosphere  be  shown  ? — By  tying  a 
piece  of  bladder  over  the  mouth  of  an  open  glass  cylinder;  and  then 
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exhaostiDg  the  air  from  beneath  it;  when  it  will  gradually  become 
more  and  more  concave  until  it  suddenly  bursts. 

Is  not  the  force  of  the  air  equal  to  its  pressure  7 — ^Tes ;  otherwise, 
everything  containing  air  would  break  spontaneously. 

What  is  the  princinle  of  the  construction  of  the  barometer  by  Tor- 
riccUiy  made  in  1643  r — That  by  knowing  the  density  of  a  liquid  in  a 
tube^  and  the  height  aad  area  of  the  column  being  measured,  we  have 
the  means  for  exactly  measuring  the  amount  of  atmospheric  pressure. 

How  is  a  barometer  constructed  ?  —  A  straight  glass  tube  is  taken, 
36  inches  long,  and  sealed  at  one  end  by  the  blow-pipe  flame.  It  is 
then  filled  with  clear,  dry  mercury  (seeing  that  all  the  air  is  re- 
moved), its  open  end  being  closed  by  the  finger,  and  immersed  in  a  mer* 
CTiry  bath ;  on  removing  the  finger  the  mercury  will  sink  from  the 
top  of  the  tube,  until  it  stands  30  inches  above  that  in  the  bath,  and 
remain  at  this  point,  balancing  the  atmospheric  pressure.  Other 
liquids  may  be  used  besides  mercury,  but  they  are  inconvenient.  It 
will  be  thus  seen  that  the  pressure  of  the  atmosphere  is  capable  of 
sustaining  a  column  of  mercury  30  inches  in  height ;  such  a  column, 
having  an  area  of  one  inch,  weighs  between  14  and  15  pounds ;  hence, 
such  is  the  pressure  exerted  upon  every  square  inch  of  the  earth's 
sur&ce,  and  objects  situated  on  it,  near  the  level  of  the  sea. 

What  fiict  is  demonstrated  by  the  above  law  of  the  barometer  ?  — 
That,  as  we  ascend  heights,  the  mercury  will  fall,  owing  to  the  dimi- 
nution of  the  length  and  weight  of  the  superincumbent  column  of  air. 
Bj  this  means  the  heights  of  mountains  are  ascertained,  bearing  in 
mind  the  correction  for  temperature;  and  an  elevation  of  922  feet 
pixxluces  nearly  a  fall  of  one  inch  of  the  mercury.  This  is,  however, 
only  true  near  the  level  of  the  sea.  As  we  ascend,  the  pressure  dimin- 
ishes rapidly,  for,  as  we  ascend  arithmetically,  the  pressure  diminishes 
geometrically. 

What  are  the  variations  noticed  in  the  barometer  in  the  same  level 
in  some  countries? — The  regular  and  horary,  and  the  irregular  and 
accidental.  In  Europe,  it  has  been  observed  that  the  height  of  the 
barometer  is  greatest  at  two  periods  in  the  twenty-four  hours,  accoid- 
ing  to  the  season.  In  the  winter,  the  first  maximum  is  at  9  A.  M. ; 
the  first  minimum  at  3  P.  M. ;  afier  which  the  mercuiy  again  rises, 
and  attains  its  greatest  elevation  at  9  in  the  evening.  In  summer, 
these  hours  of  the  aerial  tides  are  altered.  The  accidental  variations 
are  much  oftener,  and  the  changes  more  difficult  to  note. 

HEAT. 

Wliat  is  the  distinction  made  between  the  terms  heat  abd  caloric? 
—  To  the  sensation  produced  by  a  hot  body  we  apply  the  term  Heat, 
To  the  cause  of  that  sensation.  Caloric, 

Under  what  two  heads  is  heat  considered?  —  That  of  sensible, 
wlxich  is  marked  by  the  thermometer;  and  that  which  is  latent,  whicli 
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is  not  marked  by  the  thermometer.  This  latter  term  has  also  been 
called  the  heat  of  fluidity. 

What  general  law  hare  we  in  regard  to  heat,  as  regards  liqnida, 
solids,  and  gases?  —  That  wheneyer  a  solid  body  becomes  liquid,  or 
a  liquid  becomes  gaseous,  a  quantity  of  heat  disappears^  or  becomes 
latent ;  and  whenever  a  gaseous  body  becomes  liquid  or  solid,  a  corre- 
sponding degree  of  caloric  is  given  off.  We  will  consider  this  subject 
under  four  heads :  Expansion,  conduction  or  transmission^  change  of 
'  state,  and  capacity  of  bodies  for  heat 

What  is  meant  by  the  tenn  expansion?  —  Upon  a  body  being 
heated,  its  molecules  become  repellant  to  each  other^  and  are  remoTed 
at  a  greater  distance  from  each  other.  It  is  the  reverse  of  cohesion ; 
and  bodies  possessing  the  least  cohesive  properties  are  most  influenced 
by  heat.  Solids  are  the  most  cohesive,  hquids  next,  and  serifomi 
bodies  least. 

What  are  the  most  expansive  of  solids? — The  metals;  but  they 
vanr  in  this  property. 

Give  an  example  of  this  variation.  —  An  iron  bar  being  riveted  to 
one  of  brass,  and  exposed  to  heat,  so  long  as  the  temperature  remains 
unchanged  at  which  the  metals  were  united,  the  bar  remains  straight; 
but  any  alteration  of  temperature  gives  rise  to  a  curvature,  and  the 

most  expansive,  or  brass  bar,  dl- 

Rg.  262.  lates  and  produces  a  curvature, 

■  J  ...  .»^   with  the  concave  side  of  the  bar 

^^^s^^B^^i^a^^m^miatmtm^^^   j^  ^1^^  ^^^    rj^^  converse  is  also 

true;  if  the  bar  is  cooled  artifi- 
cially, the  brass  bar  contracts 
more  than  the  iron,  and  we  have 
the  brass  on  the  concave  side. 
(Fig.  252.) 

The  observance  of  this  fSact  of 
different  variations  in  metals  has 
led  to  what  important  invention  ?*-That  of  the  compensating  pendulum, 
in  which  difl^erent  metals  are  used,  of  different  expansive  properties; 
by  which  means  the  temperature  of  the  atmosphere  produces  little  or 
no  variation  in  the  measurement  of  time  by  the  clock.     (Fig.  253.) 

What  was  supposed  to  be  an  exception  to  the  law  of  solids  expand- 
ing by  heat  ?  —  That  of  cky,  which  appeared  to  contract;  but  this  was 
easily  accounted  for,  by  the  loss  of  water  in  it. 

What  is  the  law  in  regard  to  liquids? — Different  fluids  expand 
differently,  and  the  same  fluid  expands  differently  for  equal  increments 
of  temperature;  as,  that  the  same  liquid  will  expand  moire  from  Iti^ 
to  212°  than  from  82**  to  122**.  Mercury  is  rather  an  exception  to 
this  rule,  as  it  dilates  ^^^  of  its  bulk  from  82®  to  212**;  but  between 
212®  and  392®,  it  expands  s^y^j;'  There  is  no  relation  between  the 
expansibility  and  the  other  properties  of  solids. 

Does  the  height  that  the  mercury  stands  in  the  thenuometer  in- 
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Fig.  253. 


dicale  its  absolute  expansion  ?.»  No;  only  the  difference  between  its 
expansion  and  that  of  the  glass ;  but  the  glass  is  a  cor- 
rective for  the  increasing  expansion  of  mercuiy  above 
212°. 

What  instrument  has  been  invented  to  mark  the  expan- 
sion of  mercury,  independent  of  the  expansion  of  the  con- 
taining vessel  ? — The  apparatus  of  Dulong  and  Petit  (Fig. 
254),  consisting  of  two  upright  glass  tubes,  connected  at  the 
base  by  a  horizontal  smaller  tube.  Mercury  being  poured 
into  one  tube,  ascends  to  the  same  height  in  the  other,  if 
the  temperature  is  the  same  in  both  tubes.  Around  these 
smaller  tubes  larger  ones  are  placed,  by  which  one  of 
these  inner  tubes  is  constantly  kept  at  32°  (O^C),  while 
the  other  is  raised  by  means  of  hot  water  or  oil  to  any 
temperature.  The  perpendicular  heights  of  the  columns 
are  then  read  off  by  a  scale  attached.  These  heights 
represent  volumes  of  equal  weight,  and  because  volumes 
of  equal  weight  bear  an  inverse  proportion  to  the  densi- 
ties of  the  liquids^  the  amount  of  expansion  is  easily 
calculated. 

Is   not  the  mercurial   thermometer  inaccurate  when 
high  ranges  of  temperature  are  concerned  f  —  Yes,  from  its  increased 
expansibility;   hence,  corrections  are  necessary  to  be   made  for  it 

Fig.  254. 


in  many  experiments^  and  tables  have  been  drawn  up  for  this  pui 
pose. 

What  is  peculiar  in  the  action  of  heat  upon  the  bulk  of  some 
fluids?  —  Instead  of  expanding  them,  it  contracts  them  at  certain 
temperatures.  Water  is  the  most  curious  example  of  this,  which, 
when  froaen,  or  ice,  floats  upon  the  water  by  becoming  lighter,  and 
the  water  expanding.  The  cause  of  this  expansion  is  attributed  to  a 
new  arrangement  of  its  particles. 

What  is  a  thermometer,  and  by  whom  invented?  —  An  instrument 
for  measuring  different  degrees  of  sensible  heat,  by  means  of  the  cx- 
pausion  of  fluids  in  tubes,  and  invented  by  Sanctorius. 
45* 
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Describe  the  tbermometer  of  Sanctorios,  or  tbe  first  one  oonfltnict- 
ed?  (Fig.  255.)  —  It  consists  of  a  simple  glass  tnbe,  open  at  one  end 
and  a  bulb  upon  the  other.  The  air  in  the  bulb  is  expanded  by  heat, 
and  the  open  end  is  plunged  into  a  coloured  liquid;  by  the  cooling 
of  the  air  in  the  bulb,  it  is  condensed,  and  the  liquid  rises  in  the  tube. 
As  the  air  in  the  bulb  is  affected  by  heat  or  cold,  the 
Fig.  265.  height  of  the  liquid  will  vary,  and  a  measure  of  tempera- 
ture be  obtained.  This  instrument  is  liable  to  objection, 
on  account  of  its  expansions  and  contractions  being  too 
great  to  mark  any  considerable  changes  in  the  tempera- 
ture, and  also  by  its  being  influenced  by  meteorological 
changes  or  atmospheric  pressure. 

What  is  the  best  and  most  common  thermometer  now 
in  use  ?  —  That  in  which  mercury  is  used,  on  account  of 
its  equability  of  expansion,  and  its  boiling  and  fineesing 
points  being  so  far  separated. 

How  would  you  construct  a  mercurial  thermometer? — 
A  capillary  glass  tube  of  uniform  diameter  is  selected. 
The  one  end  is  closed  and  expanded  into  a  bulb  by 
the  blow-pipe ;  the  other  end  is  slightly  drawn  out  and 
left  open.  The  bulb  is  cautiously  heated  to  expel  the 
air,  and  the  open  end  immersed  into  mercury,  a  portion  of  which  rises 
in  the  bulb  as  it  cools,  replacing  the  air  driven  out.  The  flame  is 
again  applied  to  the  bulb,  making  the  mercury  boil ;  the  remainder 
of  the  air  is  expelled,  and  the  space  filled  by  the  mercurial  vapour, 
which  condensing,  the  metal'  is  forced  into  the  instrument  by  the 
pressure  of  the  air,  until  it  becomes  completely  filled.  The  thermo- 
meter thus  filled  is  now  again  heated  until  so  much  mercury  is  driven 
out  by  the  expansion  of  the  remainder,  that  its  level  in  the  tube  shall 
stand,  at  common  temperatures,  at  the  point  required.  Heat  is  again 
applied  until  the  column  rises  to  the  top,  when  you  hermetically  seal 
the  tube. 

What  are  the  mercurial  thermometers  in  use,  and  how  are  they 
graduated  ?  —  Fahrenheit's,  Centigrade,  and  Reaumur's.  In  the  firpt, 
the  scale  between  the  boiling  and  freezing  points  is  laid  ofl'into  180°, 
and  the  zero  is  placed  32°  below  the  freezing  point  of  water,  and  the 
boiling  point  consequently  at  212°.  In  the  Centigrade,  the  scale  be- 
tween the  boiling  and  freezing  point  is  divided  into  100  parts;  the 
zero  being  placed  at  the  freezing  point  of  water.  The  scale  is  contin- 
ued above  and  below  these  points,  the  number  below  0  being  distin- 
guished by  negative  signs.  In  the  Reamur  instrument,  the  freezing 
point  of  water  is  made  0°,  and  the  boiling  point  80°. 

How  would  you  convert  Centigrade  degrees  into  Fahrenheit,  and  the 
reverse  ?  —  Multiply  by  9,  divide  the  product  by  5,  and  add  82 ;  and 
the  reverse,  subtract  32,  multiply  by  5,  and  divide  by  9. 

In  what  circumstances  do  we  use  alcoholic  thermometers  f  —  To 
^timate  very  low  degrees  of  temperature. 
What  is  the  use  of  dificrentiul    thermometers?  —  They  mcosuro 
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Fig.  266. 


tlie  differences  of  temperatures  between  two  portions  of  air,  while 
changes  affecting  both  alike  are  not  indicated.  The  cut  represeuta 
Leslie's  differential  thermometer.  (Fig.  256.) 

To  what  phenomena  does  the  expansibility 
of  air,  by  beat,  give  rise  ?  —  To  winds.  The 
lays  of  the  sun  striking  the  Equator  vertically, 
and  more  or  less  obliquely  at  the  Poles  and  the 
temperate  latitudes,  a  difference  of  temperature 
is  produoed.  The  temperature  of  the  Equator 
is  very  warm,  and  that  of  the  Poles  cold.  The 
air  at  the  Equator  becomes  rarified  and  rises, 
forming  a  partial  vacuum }  and  the  cold,  heavy 
condensed  air  of  the  Poles,  rushes  in  to  fill  its 
place.  This  produces  two  currents  of  wind 
from  the  Poles — one  blowing  north,  and  the 
other  south,  to  the  Equator. 

What  is  the  philosophy  of  the  production  of  the  trade  winds  ?  -^ 
Ab  the  earth  moves  with  the  velocity  of  1000  miles  an  hour  at  the 
Bquator,  and  diminishes  till  the  Poles  are  reached,  where  it  is  nothing, 
the  wind  coming  from  these  points,  will  have  an  oblique  direction 
from  east  to  west,  because  the  earth  moves  from  west  to  east ;  and  at 
tlie  Equator,  where  these  two  currents  of  air  meet,  they  neutralize 
each  other,  and  we  have  calms. 

How  may  heat  be  communicated?  —  By  conduction,  radiation  and 
reflection. 

How  would  you  exemplify  conduction  in  solids  ?  —  By  beating  one 
end  of  a  bar  of  iron,  we  find  the  heat  soon  communicated  to  the  other, 
by  the  approximity  of  one  particle  of  the  bar  to  the  other. 

Do  all  solids  convey  boat  alike  ?  —  Metals  are  the  best ;  and  of 
these,  gold  is  the  best,  and  lead  the  worst.  Porcelain,  clay,  and  glass 
are  very  poor  conductors*. 

Are  fluids  and  gases  good  conductors  ?  —  No ;  heat  is  communica- 
ted by  its  being  placed  at  the  bottom  of  the  vessel  containing  them, 
when  a  current  is  established  by  the  hotter  particles  rising  from  the 
bottom  and  descending  as  they  cool.  This  is  termed  circulation,  or 
convection. 

Are  not  the  most  porous  substances  bad  conductors?  —  Yes. 

What. is  meant  by  the  radiation  of  beat?  —  The  throwing  off  of 
Leat  from  a  heated  body  in  all  directions,  and  in  right  lines,  like  the 
radii  of  a  circle.  The  rays  of  heat  pass  freely  through  air,  and  a 
Yacuum  alike,' and,  when  &lline  on  the  sur&ce  of  a  body,  they  may 
be  reflected,  transmitted,  and  absorbed.  In  the  first  and  second  in- 
Btances,  the  heat  of  the  bodies  is  not  increased ;  in  the  third  it  is  In- 
creased. The  power  of  radiation  varies  according  to  the  surfaces  of 
bodies;  rough  surfaces  giving  off  more  rays  than  a  smooth  one. 
Colour  has  httle  or  no  influence. 

What  do  you  mean  by  reflection,  and  by  what  laws  is  it  governed? 
— When  heat  strikes  a  smooth,  opaque  surface,  it  is  thrown  back  in  a 
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straight  line,  and,  as  in  the  laws  of  Light,  the  angle  of  incideoce  and 
reflection  are  equal.  This  is  proven  by  the  experiment  of  pkcing  a 
red-hot  body  in  the  focua  of  a  parabolic  mirror,  with  another  parabolic 
mirror  placed  some  distance  opposite,  and  so  adjusted  that  their  axes 
shall  be  coincident,  when  a  thermometer  will  soon  evinoe  the  eflfeot 
of  the  heat  reflected  from  the  red-hot  body;  or  a  piece  of  a  phosphoms 
may  be  used.  (Fig.  257.)  The  best  radiators  are  the  worst  reflectors. 
To  what  is  the  increase  of  temperatnze  from 
radiant  heat  due?  —  To  absorption,  which  ap- 
pears to  be  influenced  by  colour,  as  in  the  ex- 
periment of  Dr.  Franklin,  with  different  colour- 
ed pieces  of  cloth  on  snow.  This,  however, 
according  to  Melloni,  is  more  dependent  upon 
the  nature  of  the  colouring  which  covers  the 
surface  of  the  cloth. 

What  natural  phenomena  are  accoanted  for 
by  these  laws  of  radiation  ? — The  origin  of  dew, 
and  the  land  and  sea  breezes  of  the  tropics,  and 
to  a  certain  degree  of  the  temperate  zones.  In  the  case  of  the  dew, 
when  the  sun  is  above  the  horizon,  the  heat  radiated  from  the  eartb, 
is  compensated  by  the  absorption  of  the  solar  rays,  but  when  the  sun 
sets,  the  supply  from  the  sun's  rays  ceases,  while  the  emission  of  heat 
goes  on  as  rapidly  as  ever,  and  the  surface  becomes  cooled,  till  its  tem- 
perature is  lower  than  the  air.  The  air  participates  in  this  reduction 
of  temperature,  and  the  aqueous  vapour  soon  reaches  its  point  of 
maximum  density,  when  it  commences  to  deposit  moisture,  de- 
pendent upon  the  amount  of  vapour  in  the  atmosphere  and  the  ex- 
tent of  the  cooling  process.  Dew  is  more  abundant  on  a  clear,  calm 
night,  succeeding  a  hot  day ;  clouds  hinder  ite  formation,  by  reflecting 
back  to  the  earth  the  heat  radiated  from  its  surface,  and  preventing  the 
requisite  reduction  of  temperature.  Winds.also  prevent  its  formation, 
by  constantly  renewing  the  air  lying  near  the  earth,  and  preventing 
its  reduction  of  temperature  sufficiently  to  cause  condensation  of  mois- 
ture. In  the  case  of  land  and  sea  breezes,  when  the  sun  shines  at 
once  upon  the  land  and  sea,  the  two  become  unequally  heated,  the 
laud  becoming  much  the  wanner;  the  air  upon  the  surface  of  the 
land  becomes  expanded  by  the  heat,  and  rises,  and  has  its  place  sup- 
plied by  colder  air  from  the  sea,  producing  tlie  sea  breeze.  When  the 
sun  sets,  the  surfaces  of  the  land  and  sea  cool  by  radiation.  The 
cooling  of  the  land  is  quicker  than  that  of  the  sea,  and  the  air  above 
becomes  cooled  and  condensed,  and  flows  outward,  and  displaces  the 
warmer  air  of  the  ocean,  producing  a  land  breeze. 

What  is  meant  by  the  transmission  of  heat? — The  passage  of 
heated  rays  through  different  media. 

What  is  meant  by  the  terms  transcalency  and  diathermaoy  ?  —  The 
power  possessed  by  certain  solids  for  transmitting  heat;  rock  salt  pos- 
ye^ises  tliis  in  the  highest  degree. 

What  do  you  understand  hy  vaporization,  and  how  is  it  divided?— 
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The  cftnvcTsion  of  a  sdfid  or  Kqaid  into  vaponr  or  gas  by  heat.  It 
baa  been  divided  into  ebollition  and  evaporation. 

What  occasions  ebullition? — The  formation  of  bubbles  of  vapour 
within  the  liquid,  vhioh  rise  to  the  surface,  and  there  break ;  occur- 
ring in  difl'erent  liquids,  at  different  temperatures,  the  point  at  which 
it  occuTS  is  called  the  boiling  pointy  which  may  vary  under  different 
eirenmstances  for  the  same  liquid. 

What  is  the  relation  between  the  temperature  of  water  and  its 
steam? — They  are  the  same,  and  the  formation  of  vapour  is  attended 
with  a  loss  of  sensible  heat,  so  that^  no  matter  how  much  heat  you 
apply,  all  above  212*^  is  lost  in  steam ;  otherwise,  so  to  speak,  water 
would  become  red-hot,  if  its  heat  did  not  become  latent  by  evapori- 
zaiioa. 

Mention  the  boiling  points  of  some  liquids.  —  Ether  96*^,  alcohol 
177°,  water  212°,  oil  of  turpentine  814°,  sulphuric  add  620°,  whale 
oil  680°. 

Mention  the  latent  caloric  points  of  some  vapours.  —  Water  9G7°, 
ether  302°,  oil  of  turpentine  178°,  alcohol  442°,  &c. 

What  circumstances  modify  the  boiling  point  ? — The  nature  of  tho 
surface  of  the  vessels ;  as,  in  one  of  glass,  evaporating  not  so  readily 
as  in  a  metallic  one,  on  account  of  the  attraction  between  the  surface  of 
the  glass  and  the  water,  which  prevents  a  disengagement  of  its  vapour ; 
barometric  pressure  also  has  its  influence — diminish  the  pressure  and 
yon  diminish  the  boiling  point  (this  principle  may  be  applied  to  tho 
measuring  the  heights  of  mountains,  as  a  depression  of  1°  equals 
about  648  feet  of  elevation^ ;  depth  of  column  of  liquid ;  freedom  for 
the  escape  of  vapour,  as  wnen  steam  is  not  allowed  to  escape,  it  goes 
<m  exerting  increased  pressure,  its  tension  being  inversely  as  its  bulk 

What  is  the  expansion  of  a  cubic  inch  of  water  under  ordinary  at- 
mospheric pressure  when  becoming  steam  ?  —  About  a  cubic  foot. 

What  is  the  effect  upon  steam  when  in  contact  with  water  ?  —  Its 
elastic  force  increases  in  rapid  proportion. 

Into  what  two  classes  may  the  economical  uses  of  steam  be  divided  ? 
—  Into  that  for  heating,  and  those  in  which  its  elastic  force  is  used, 
as  in  the  steam  engine. 

What  is  meant  by  evaporation  ?  —  When  liquids  become  vapours 
without  the  appearance  of  ebullition  or  increase  of  temperature ;  it 
occurs  at  common  temperatures.  It  is  much  more  rapid  in  liquids  of 
a  low  boiling  point. 

What  circumstances  influence  evaporation? — The  nature  of  the 
liquids ;  extent  of  surface — ^liquids  in  shallow  vessels  evaporating  more 
rapidly  than  in  deep  ones;  more  or  less  dryness  of  the  air — when 
the  ur  is  in  motion  evaporation  is  quicker ;  temperature — heat  aids  it ; 
amount  of  atmospheric  pressure — dimfnished  pressure  increases  it. 

What  effect  is  produced  by  evaporation  ?  —  Cold,  by  the  conversion 
of  sensible  into  latent  heat;  this  is  proven  by  ether  dropped  on  the 
hand,  and  where  water  contained  in  a  thin  glass  tube,  is  surrounded 
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Straight  line,  and,  as  in  the  laws  of  Light^  the,^  .^so  by  an  instrument 
reflection  are  equal.  This  is  proven  by  the  ,-. 
red-hot  body  in  the  focus  of  a  parabolic  mi'  -The  temperature  at  which 
mirror  placed  some  distance  opposite,  ar^^ays  varies  with  the  tempera- 
shall  be  coincident,  when  a  thermom^ts  for  measuring  this  are  called 
of  the  heat  reflected  from  the  red-h  .^  [^  a  gjiyer  cup  containing  water, 
may  be  used.  (Fig.  257.)  The^^^  ig  deposited  outeide,  and  Uie  tem- 
To  vaginometer  placed  in  the  cup. 
Fig.  257.  r»di^^  specific  heatf—l:h2X  equai  quantities 

^  '  ^^'i  f^^^^^  amounts  of  heat  to  raise  them  to 

yfeace  the  difference  in  time  which  different 
"^posed  to  the  same  heating  and  cooling  process, 
^  their  respective  capacities  for  caloric,  or  their 
'ft^re  this,  take  1  lb.  of  water  162*^,  and  1  lb.  of 
' '^'' ^ji-li  f!}ye  a  mixture  of  160°;  the  mercury  has  gained 
/'■  >!*  Is  a  3  lost  only  2^.     Water  has  then  a  greater  spe- 
v't*//^  'xii^^r-eurj^  in  the  proportion  of  30  to  1.     The  specific 
^^'J^f-^^-is  ylwtivs  diminished  by  increasing  its  density. 
^'/^.  iii"t  ^y  ^^^®  spheroidal  condition  of  liquids  ? — ^The  spbe- 
^p/^  assumed  when  liquids  are  thrown  upon  a  red  hot,  smooth 
W/^r/ace,  which,  instead  of  being  immediately  vaporized,  play 
»      ^^^  surface  of  the  metallic  plate,  and  when  cooled  to  212°,  fly  off 
up^^ixt'     This  is  probably  the  cause  of  numerous  steam  boiler 
ifi  !^n8f  when  water  is  admitted  upon  red  hot  plates,  it  assumes 
^^r-lieroidal  form,  and  becomes  vaporized  by  the  sudden  admission 
^/^d  water,  when  the  cooling  process  to  212°  takes  place,  and  an 
'jnense  amount  of  steam  or  vapour  is  suddenly  disengaged. 
^  iV'hat  are  the  sources  of  heat?  —  The  sun,  when  vertical,  by  its 
^yg  being  direct,  and  the  earth  a  non-conductor,  causes  intense  heat; 
^nd  the  more  oblique  the  sun's  rays,  the  cooler  the  temperature;  the 
other  sources  are,  combustion,  chemical  action,  mechanical  action, 
electricity,  galvanism,  and  vitality. 

LIGHT. 

What  are  the  two  theories  relative  to  light? — The  Newtonian, 
that  it  is  a  material  emanation  from  a  luminous  body  of  small  particles 
travelling  in  straight  lines  with  great  velocity ;  second,  the  Des  Cartes, 
which  is  that  it  depends  upon  undulations  transmitted  with  incon- 
ceivable velocity,  through  the  highly  elastic  medium  of  excessive 
tenuity,  filling  all  space,  and  occupying  the  intervals  between  material 
substances,  which  was  csdled  ether.  The  latter  is  the  theory  generally 
adopted. 

In  what  direction  is  light  emitted  from  a  luminous  body? — In 
straight  lines  from  every  pointy  like  the  radii  of  a  circle,  and  travels 
at  the  rate  of  200,000  miles  in  a  second. 

What  becomes  of  a  ray  of  light  falling  on  a  plane  surface  ?  —  It  is 
either  reflected,  refracted,  or  absorbed ;    the  first,  when  a  polished 
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Fig.   258. 


^  employed ;  the  second,  wbcn  tiie  body  upon  which  the  light 

^  the  kind  called  transparent,  as  glass,  or  water;  the  third, 

Surface  is  perfectly  black,  and  destitute  of  lustre. 

^ie  general  laws  in  regard  to  reflected  light? — ^The  rays  of 

Veflection  are  always  in  the  same  plane,  which  plane  is 

\the  reflecting  surface,  and  the  angle  of  reflection  and 

^X  ^ce  are  always  equal  (Fig-  268).     This  rule  holds  good 

vo  curved  mirrors.     Parallel 

permanently  altered  in  direction 

a  reflected  from    curved  surfaces, 

^ing  either  divergent  or  convergent, 

according  to  the  kind  of  curvature. 

What  is  meant  by  the  term  refraction  ? 
— As  long  as  light  passes  through  a 
medium  of  the  same  density  and  chemical 
character  it  travels  in  straight  lines,  but 
when  this  ceases  to  be  the  case,  the  ray 
of  light  is  bent  from  its  course  into  a  new  one,  or,  is  said  to  be  re- 
fracted (Fig.  259),  excepting  when  the  ray  of  light  is  perpendicular 
to  that  plane. 

What  is  the  general  law  relative  ^*  269. 

to  refraction  f  —  When  a  ray 
passes  from  a  rare  to  a  denser  me- 
dium, it  is  refracted  towards  a  line 
perpendicular  to  the  surfi&ce  of  the 
latter;  and,  conversely,  when  it 
leaves  a  dense  for  a  rarer,  it  is  re- 
fracted from  a  line  perpendicular 
to  the  surface  of  the  denser  sub- 
stance. In  the  former  case,  the  angle  of  incidence  is  greater 
that  of  refraction,  in  the  latter  less. 

What  substances  refract  most? — Different  bodies  refract  differently — 
generally,  the  denser  the  most;  so,  also,  combustible  bodies,  from 
which  Sir  Isaac  Newton  predicted  the  combustible  nature  of  the 
diamond. 

What  is  the  effect  of  the  transmission  of  light  through  curved 
media  ?  —  The  same  as  in  case  of  reflection  by  curved  mirrors.  Con- 
vex lenses  collect  the  rays,  bringing  them  to  a  focus,  while  concave 
ones  disperse  them. 

What  is  the  effect  when  a  luminous  ray 
enters  a  mass  of  substance  differing  in  refrac- 
tive power  from  the  air,  and  whose  surfaces 
are  not  parallel  ?»- It  becomes  permanently 
deflected  from  its  course,  and  sJtered  in  its 
direction — upon  this  fact  the  property  of  prisms 
depends  (Fig.  260). 

Is  the  light  of  the  sun,  the  electric  spark,  and  ordinary  flames, 
simj)le  or  compound?— Compound. 


than 
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How  is  this  shown  f  —  If  a  ray  of  light  be  admitted  into  a  dark 
room,  by  a  small  hole  in  the  window-shutter,  or  otherwise,  atid  allowed 
to  fall  upon  a  prism,  it  will  not  only  be  refracted  from  its  strai^t 
course^  but  will  be  decomposed  into  a  number  of  coloured  rays,  which 
majT  be  received  upon  a  white  screen  back  of  the  prism  (Fig.  261). 

What  is  the  number  and  colours  of  the  solar  spectrom,  which  tiiis 
IS  denominated  ?  —  This  experiment,  made  by  Sir  Lsaae  Nowtoo,  led 
him  to  infer  that  white  light  was  composed  of  seven  primitive  oriovrs, 

vis.  9   violet,  indigo,  blue, 
^8-  261.  green^  yellow,  orange^  and 

red,  the  rays  of  which  are 
differently  refrangibte  by 
the  same  medium,  the  vio- 
let being  most  so^  and  the 
red  the  least 

What  ia  the  opinion  of 
Sir  D.  Brewster  in  regard 
to  the  number  of  the  pri- 
mary colours  ?  — That  there  are  really  three;  blue,  yellow,  and  red ; 
and  this  is  now  generally  the  received  opinion,  borne  out  by  the  fiict, 
that  when  red  and  yellow  are  mixed  wo  have  orange,  and  yellow  and 
blue  we  have  green,  &c. ;  each  colour  extends  over  the  whole  i^)eotnun, 
but  has  its  greatest  intensity  at  one  part,  as  shown  by  the  curve  in  the 
diagram  (Fig.  262). 

Fig.  262. 
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Upon  what  are  the  colours  of  natural  ol^ects  supposed  to  depend  ? 
—  From  the  power  which  the  surfaces  of  bodies  have  of  absorbing 
some  of  the  coloured  rays  while  they  reflect  or  transmit  the  remain- 
der; thus,  an  object  appears  red,  because  it  absorbs  a  portion  of  the 
yellow  and  blue  rays  composing  the  white  light,  by  which  it  is  illumi- 
nated, and  reflects  the  red. 

What  do  you  understand  by  double  refraction?  —  The  property 
possessed  by  certain  crystals  of  a  particular  order,  when  a  rav  of  com- 
mon light  passes  them,  of  dividing  it  into  two  rays —  one  of  white  ia 
refracted  in  the  ordinary  manner;  the  other  taikea  an  extraordinaiy 
course  according  to  the  position  of  the  crystals.  This  is  seen  in  the 
case  of  a  rhomb  of  Iceland  spar,  when  placed  upon  a  paper  having 
a  spot  upon  it,  when  the  object  will  be  seen  double. 
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Wbftt  18  mestit  bypolariacd  light? — ^Whcn  a  ray  of  light  falls  upon 
a  plate  of  glass  at  an  angle  of  56^  45',  the  portion  of  the  rays  which 
has  been  reflected,  acquires  new  properties ;  for,  on  throwing  it  under 
the  same  angle  upon  a  second  plate  of  glass,  there  are  two  particular 
positions  in  which  the  ray  ceases  to  be  reflected.  Light  polarized  by 
transmission  is  in  an  opposite  state  to  that  polarized  by  reflection. 

Wbioh  parts  of  the  solar  spectrum  possess  the  greatest  illuminating, 
heatioff,  and  deozydizing  properties  ? — ^The  greatest  illuminating  pro- 
perty IS  between  the  yellow  and  green ;  the  greatest  heating  is  in  the 
red  spaee,  or  beyond  it,  varying  with  the  kind  of  prism  used ;  or,  if 
the  prism  is  composed  of  glass  externally  and  water  internally,  the 
yellow  is  the  hottest ;  the  greatest  deoxydizing  is  the  violet  space,  or 
JQst  beyond  it. 

What  are  the  chemical  effects  of  light?  —  Light  is  necessary  to  life; 
chlorine  and  hydrog^en  combine  under  the  efiects  of  light ;  the  salts 
of  silver  are  blackened  and  decomposed  by  it ;  under  its  influence  the 
leaves  of  plants  decompose  the  carbonic  acid  of  the  air,  taking  up  the 
oarboQ  and  giving  off  the  oxygen,  &c. 

Does  not  solar  light  possess  the  property  of  exciting  heat?  —  Yes, 
when  the  rays  are  absorbed ;  this,  however,  is  influenced  by  the  na- 
ture of  the  surface  on  which  it  falls;  those  substances  which  absorb 
radiant  heat  most  powerfully  are  generally  the  best  absorbers  of  light; 
to  this  rule,  however,  there  are  many  exceptions.  Dark-coloured  sub- 
stances  acquire  a  greater  temperature  than  light-cobured  ones;  prov- 
ing that  the  dark  absorb  some  light  as  well  as  heat. 

MAGNETISM. 

What  do  you  understand  by  magnetism  ?  —  The  property  possessed 
by  a  certain  ore  of  iron,  and  some  other  substances,  by  which  small  par- 
ticles of  iron  are  attracted  and  caused  to  adhere  to  its  surface.  It  w 
called  loadstone,  or  magAetic  iron  ore. 

What  do  you  mean  jby  ma^etic  polarity? — The  points  where  the 
attractive  force  for  the  particles  of  iron  is  greatest,  are  called  poles, 
and  the  magnetic  ore  is  said  to  be  endued  with  magnetic  polarity. 

What  is  an  artificial  magnet  ?  —  When  a  bar  of  iron  or  steel  is 
rubbed  in  a  particular  direction  over  one  of  the  poles  of  a  natural 
loadstone,  it  communicates  to  the  bar  its  peculiar  properties,  which  has 
been  called  an  artificial  magnet ;  the  attractive  force  will  be  greatest 
at  two  points  near  the  extremities  of  the  bar. 

What  occurs  when  a  magnetized  iron  bar  is  suspended  at  its  centre, 
and  free  to  move  horizontally  ?  —  It  assumes  a  particular  direction 
with  regard  to  the  earth ;  one  end  pointing  nearly  north,  and  the 
other  nearly  south.  The  former  of  these  has  been  called  the  north 
pole  and  the  latter  the  south  pole  of  the  magnet. 

What  phenomena  are  presented  when  the  poles  of  two  magnetic 
bfttB  are  brought  near  each  other? — The  (ttssimikr  poles,  as  the  nortb 
46 
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and  south  poles,  attract  ea^h  otber,  while  the  similar  poleSj  as  the 
north  and  north,  or  south  and  south,  repel  each  other. 

What  is  the  effect  of  placing  a  piece  of  iron  in  the  neighbourhood 
of  a  magnet  ?  — It  acquires  more  or  less  magnetic  properties,  accord- 
ing to  the  force  and  distance  from  the  magnet ;  this  is  termed  mag- 
netism by  induction.     It  disappears  when  the  magnet  is  removed. 

What  is  the  general  rule  relative  to  magnetising  by  induction  ?  — 
The  pole  produced  is  the  reverse  of  the  pole  producing  it^  as  a  north 
pole  induces  south  polarity,  &c. 

Is  magnetic  attraction  or  repulsion  influenced  by  the  inteiposition 
of  substances  destitute  of  magnetic  properties? — No. 

Can  one  kind  of  polarity  be  exhibited  without  the  other? —  No;  a 
magnetic  bar  may  be  broken  into  several  pieces^  each  piece  wiU  still 
have  its  own  north  and  south  pole. 

What  are  the  usual  forms  of  artificial  magnets  ?  —  That  of  small 
needles,  with  an  agate  cap  in  the  centre  for  suspension  upon  a  fine 
pointy  also  in  bars,  and  curved  in  the  shape  of  the  horse-shoe;  all 
magnets  should  have  armatures  or  keepers^  made  of  soft  iron^  attached 
to  their  extremities  to  prevent  the  loss  of  magnetism. 

What  is  understood  by  the  dip  of  the  needle  ? — If  a  magnetic  bar  is 
suspended  upon  an  horizontal  axis,  pasfflng  through  its  centre  of  gra- 
vity, it  will  take  a  permanent  position,  the  north  pole  being  down- 
wards, and  the  magnet  making  an  angle  of  iibout  70^,  with  an  hori- 
zontal plane  passing  through  the  axis.  This  is  termed  the  dip,  or 
inclination  of  the  needle,  and  shows  the  direction  in  which  the  force 
of  terrestial  magnetism  is  most  strongly  exerted.  This  dip  differs  in 
different  latitudes ;  near  the  Equator  it  is  very  small. 

Is  not  the  earth  a  great  magnet  ? — Yes. 

What  is  meant  by  the  declination  of  the  needle  ? — The  magnetic 
meridian  of  a  place  not  being  usually  coincident  with  its  geographical 
one,  but  makes  with  the  latter  a  certain  angle^  which  has  been  called 
as  above.  The  amount  of  this  declination  varies  not  only  at  different 
places,  but  at  the  same  place,  daily,  yearly,  and  secularly,  which  are 
termed  the  variations  of  declination.  In  our  latitude  the  north  pole 
points  24®  west  of  the  meridian. 

What  is  the  mariner's  compaas  ?  —  A  magnetic  needle  suspended 
over  a  circular  card,  marked  with  the  points.  It  was  introduced  inta 
Europe  in  1300,  but  was  long  before  known  to  the  Chinese. 

What  discoveries  have  been  made  by  Faraday  relative  to  magnet- 
ism?—  That  it  is  not  peculiar  to  such  substances  ordinarily  called 
magnetic,  as  iron,  nickel,  cobalt,  &c.;  but  that  it  is  the  property  of 
all  matter. 

What  is  the  origin  of  the  terms  magnetic  or  paramagnetic,  and  dia- 
magnetic? — Mr.  Faraday  perceiving  that  the  magnetic  action  on  dif- 
ferent substances  capable  of  being  easily  moved,  differs  not  only 
according  to  the  size,  but  also  according  to  the  substance,  the  former 
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being  attracted  by  both  poles  of  the  borse-shoe  magnet^  the  latter 
being  repelled ;  he  divided  them  into  these  two  claases. 

Mention  some  of  the  substances  which  belong  to  the  paramagnetic, 
or  first  class.  —  Iron^  nickel,  cobalt,  manganese,  chromium,  cerium, 
titanium,  palladium,  &c.;  and  recently  oxygen  has  been  discovered. 

Mention  some  of  the  substances  of  the  second  class,  or  diamagnetic. 
—  Bismuth,  antimony,  zinc,  tin,  cadmium,  sodium,  mercury,  lead, 
ffllver,  copper,  gold,  arsenic,  uranium,  rhodium^  iridium,  tungsten, 
phosphorus,  iodine,  sulphur,  chlorine,  hydrogen,  and  many  of  their 
Gompounds.  Also,  glass  free  from  iron,  water,  alcohol,  ether^  nitric 
acid,  hydrochloric  acid,  resin,  wax,  olive  oil,  oil  of  turpentine,  caout- 
chouc, sugar,  starch,  gum,  and  wood. 

When  these  two  classes  are  combined,  what  effect  is  produced  ?  — 
Their  peculiar  properties  are  destroyed. 

SLEGXaiClTY. 

When  was  this  discovered,  and  from  what  cause  so  named  ? — About 
600  years  B.  C. ;  the  ancients  discovered  the  remarkable  property  in 
amber  of  being  excited  by  friction,  to  which  moderns  have  given  the 
name  electricity,  from  the  Greek  name  for  amber,  i/Xcxfpov. 

How  may  electrical  excitement  be  produced  ? — By  rubbing  amber, 
sealing-wax,  glass,  and  sulphur,  and  holding  them  near  li^ht  bodies, 
as  pith-balls,  or  gold-leaf,  and  they  attract  them.  The  bodies  rubbed 
are  said  to  be  electrified;  and  if  the  bodies  rubbed  be  suspended,  they 
will  approach  contiguous  bodies. 

What  is  the  basis  of  electrical  science  ? — The  fact  that  light  bodies, 
as  pith-balls,  (Fig.  263,)  being  suspeneded  by  a  delicate  silk  thread  or 
wir^  will  at  first  be  strongly  attracted  to  an  electrified 
glass  tube,  but  in  an  instant  will  fly  off  from  it ;  and        l^ig*  263. 
any  further  effort  to  attract  them  by  the  tube  will 
only  cause  their  greater  repulsion  from  each  other,  or 
the  tube.     If,  instead  of  glass,  we  use  a  stick  of  seal- 
ing-wax electrified  by  rubbing  with  flannel,  and  pre- 
sent this  to  the  pith-balls,  which  have  been  excited    ,^ 
by  the  glass,  a  strong  attraction  will  be  seen  to  be    ' '' 
manifested  between  them.     The  first  of  these   has 
been  called  vitreous,  or  positive ;  and  the  latter  resiiiotUj  or  negative 
electricity. 

What  is  the  general  law  in  regard  to  electrified  bodies  ? — Similarly 
dectrified  bodies  repel  each  other,  and  dissimilarly  electrified  bodies 
attract  each  other. 

What  are  the  two  theories  relative  to  electricity?  —  The  Frank- 
linian,  which  supposes  only  one  kind  of  electricity,  which  pervades  all 
matter,  uniformly  distributed,  but  which  may  be  disturbea  by  excita- 
tion from  various  causes ;  and  that,  when  tiiere  is  over  electricity  in 
one  substance,  there  is  less  in  the  other.     The  former  is  termed  posi- 
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tive  (or  vitreous  of  Du  Fay) ;  the  latter  negative  (corresponding  to 
the  resinous  of  Du  Fay),  and  these  states  repel  each  other.  The 
second  theory  treated  of  by  Du  Fay,  supposes  two  kinds  of  electricity  or 
distinct  fluids,  and  that  these  were  accumulated  on  all  unexcited  sub- 
stances, in  a  state  of  combination  and  neutralization,  and  that  friction 
separates  these;  and  that  one  is  vitreous,  and  the  other  resinous. 

What  do  you  mean  by  electrics  or  non-conductprs,  and  non-electrics, 
or  conductors  ?• — All  bodies  that  indicate  electric  excitation^  are  called 
electrics,  and  the  reverse,  non-electrics. 

What  are  the  elements  of  an  electrical  machine  ?  —  The  non-con- 
ductor,  or  glass  cylinder  or  plate,  covered  with  silk,  and  revolving  on 
its  axis,  in  contact  with  the  rubber  or  cushion,  covered  with  an  amalgam 
of  mercury,  tin,  and  tine,  and  the  prime  conductor,  or  metallic  cylin- 
der, armed  with  points  to  convey  away  the  electricity  as  developed. 
This,  and  all  other  parts  of  the  instrument  should  be  insulated  by 
glass  rods,  to  prevent  the  electricity  being  taken  off  by  the  earth. 
(Figs.  264,  266.)     When  a  maximum  effect  of  electricity  is  desired 

Fig.  264. 


to  be  produced,  the  rubber  should  communicate  with  the  earth  by  a 
chain  of  metal.  If  negative  electricity  is  desired,  the  conductor 
should  communicate  with  the  earth,  the  rubber  be  insulated,  aad  the 
electricity  be  drawn  from  the  rubber. 

What  are  electrometers,  or  electroscopes  ?  —  Instruments  for  mea- 
suring electrical  intensity.     They  are  of  various  forms.     The  best  is 
that  of  two  gold  leaves  suspended  in  a  glass  bell-jar,  and  oonneeted  by 
a  wire  with  a  metallic  cap  above.     The  approach  to  this  plate  of  any 
fted  body  will  cause  a  movement  in  the  leaves.     The  names  of  the 
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other  forms  are  the  quadrant;  Colomb's  torsian^  and  the  balance  cloc 
tronieters. 

How  is  electricity  distributed  upon  an  excited  body  ?  —  Upon  the 
surface. 

What  is  the  Leyden  jar,  and  what  is  its  use  ? — It  was  invented  by 
CunsBus^  of  Leyden,  in  1746.  It  is  simply  a  glass  jar  (Fig.  266)  with 
a  wide  mouth,  covered  inside  and  out  with  tin  foil 
nearly  to  the  top,  and  corked  with  dry  wood,  which 
is  perforated  with  a  brass  rod  and  chain,  the  outer 
end  of  which  terminates  in  a  brass  ball,  aud  the  inner 
with  the  interior  coating  of  the  jar.  When  the  ball 
is  held  near  the  conductor  of  an  electrical  machine 
in  action,  a  series  of  vivid  sparks  is  received  by  it, 
and  accumulation  of  vitreous  electricity  takes  place 
interiorly,  if  the  exterior  is  not  insulated.  When  a 
connection  between  the  exterior  and  interior  is  esta- 
bHAed  by  a  conductor,  the  equilibrium  is  restored, 
aoGompaniod  by  a  brilliant  flash.  If  the  hand  of  the 
operator  is  the  conductor,  a  shock  is  felt.  It  is  used 
for  the  accumulation  of  electricity. 

What  is  an  electric  battery?  —  A  series  of  jars  so  arranged  as  to  be 
charged  by  one  machine,  when  all  the  inside  coatings  unite,  and  the 
oatsideB  are  also  connected. 

Will  not  a  jet  of  high  steam  issuing  from  an  insulated  steam  boiler, 
with  proper  procautionR,  give  a  stream  of  powerful  electrical  sparks  ?— 
40* 
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Fig.  267. 


Yes  y  this  is  owing  to  tlie  friction  of  the  steam  agiiinst  the  edge^  of 
the  orifice,  and  is  called  hjdro-clectricity. 

GALVANISM,    OR    VOLTAIC    ELECTRICITY. 

By  whom  was  galvanism  discovered,  and  by  what  accident?  —  By 
Galvani,  in  1790.  He  observed  that,  when  the  sciatic  or  crural  nerves 
of  a  frog  were  touched  by  a  metallic  conductor,  in  contact  with  an  dee* 
trical  machine  in  action,  convulsive  movements  took  place  in  the  limbf 
of  the  frog,  from  which  he  inferred  ^at  muscular  movements  were 
caused  by  electricity. 

What  was  the  theory  of  Volta,  relative  to  this? — That  the  contaci 
of  the  two  metals  generated  the  electricity,  and  the  frog's  legs  were 
only  an  electroscope. 

What  is  the  instrument  called  the  Voltaic  pile?  —  A  series  of  cop- 
per and  silver  coins,  with  pieces  of  cloth,  wet  with  acid  or  saline  solu- 
tions, between  them ;  and,  on  establishing  a  communication  between 
the  poles  by  a  wire,  a  current  of  electricity  flows  between  them. 
(Fig.  267.) 

What  is  the  difference  between  galvanism  %nd  electricity? — They 
are  identical.  In  the  former,  however,  there  is  a 
larger  quantity  developed,  but  without  much  tension, 
and  produces  its  effect  while  flowing^long  conductors. 
In  the  latter,  being  insulated,  it  has  great  intensity, 
but  is  small  in  quantity. 

What  are  voltaic  circles  ?  —  When  a  plate  of  rinc 
and  one  of  copper  are  made  to  touch  each  other,  we 
have  electricity  excited  by  the  contact,  but  too  small 
in  quantity  to  influence  an  electroscope;  but  when 
the  plates  are  placed  in  dilute  sulphuric  acid,  and 
their  edges  brought  in  connection  immediately,  or  by 
a  wire,  a  current  of  electricity  is  set  up,  and  hydro- 
gen gas  will  be  evolved  at  the  copper  plate,  and  the 
zinc  will  be  oxydized.  The  zinc,  being  most  affected, 
becomes  positive,  and  the  copper  negative.  We  have  an  arrange- 
ment similar  to  this  in  the 
^*8-  2^^  voltaic  pile,  described  bdlbre; 

and  in  the  crown  of  oups  (Fig. 
268),  where  we  have  a  seriet 
of  cups,  containing  dilute  mil- 
phuric  acid,  each  onp  has  in 
It  a  piece  of  copper  and  sine. 
The  copper  of  the  first  oop  is 
connected  with  the  sine  <tf  the 
second ;  and  the  copper  of  the 
second  with  the  sine  of  ^ 
third,  &c.  Upon  eiiablisliing 
•  connection  between  the  first  and  last  plates,  a  discharge  takes  place. 
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If  we  have  merely  a  single  pair  of  conductors  and  an  interposed  liquid, 
it  ia  called  a  nrnple  circuiL  When  two  or  more  alternations  are 
concerned,  the  term  compound  circuit  is  applied.  Numerous  Voltaio 
circuits  connected  are  termed  Voltaic  or  Galvanic  Batteries, 

IV^hat  is  the  plain  explanation  of  the  direction  of  the  currents  ?  — i 
The  onrrent  of  eveiy  battery  in  action  starts  from  the  metal  attacked, 
pases  through  the  liquid  to  the  second  metal,  or  conducting  body, 
and  Teiurns  by  the  wire  or  other  channel  of  communication ;  hence,> 
in  tlie  pile  and  crown  just  described,  the  current  in  the  batteiy  is 
always  from  the  zinc  to  the  copper,  and  out  of  the  battery  from  the 
copper  to  the  sine,  as  shown  by  the  arrows.     See  figure  268. 

What  is  the  Grnikshank  battery? — The  sine  and  copper  plates  are 
soldered  together,  and  cemented  water-tight  into  a  mahogany  trough, 
(Fig.  269)  which  is  thus  divided  into  a  series  of  cells  capable  of  re- 
ceiving the  exciting  liquid.   This 
spparatus  is  fitted  to  exhibit  ef-  Fig.  269. 

eots  of  Hnwm,  and  give  thoekM, 

Upon  what  does  quantity  and 
tension  in  the  circuit  depend  ?— * 
The  quantity  depends  upon  the 
surface,  and  the  tension  upon  the 
number  of  plates,  ^nd  that  the  plates  should  not  be  too  far  apart. 

How  is  the  energy  of  a  voltaic  current  measured  ? — By  the  deflec- 
tion of  the  magnetic  needle  from  its  meridian,  assuming  a  position 
east  and  west,  and  is  capable  of  measuring  the  energy  and  direction. 

What  is  meant  by  constant  batteries  ?  — -  Those  in  which  we  have 
a  voltaic  circuit  of  equal  power  constantly.  It  was  found  that,  by 
constant  use,  common  zinc  and  copper  loose  their  efficiency ;  for  this 
purpose  platinum,  plumbago,  charcoal,  and  other  substances  have  been 
used  to  make  them  constant.  One  of  the  best,  however,  is  the  fol- 
lowing (6rove's\  which  may  consist  of  a  number  of  cells,  composed 
of  a  glass  yessel,  holding  a  zinc  cylinder,  within  which  is  a  porous 
poreekin  cylinder,  but  not  large  enough  to  fill  the  cavity  of  the  zinc, 
and  within  the  porcelain  one,  a  slip  of  platinum  is  placed.  A  solu- 
tion of  sulphuric  acid  is  placed  between  the  zinc  and  porcelain,  and 
nitric  acid  poured  into  the  porcelain  one,  surrounding  the  plati- 
num, when  the  circle  is  closed  by  the  junction  of  the  wires,  one  of 
which  is  attached  to  the  platinum,  and  the  other  to  the  zinc,  a 
current  takes  place  from  the  zinc  to  the  platinum.  A  sulphate  of 
zinc  is  formed  which  is  prevented  from  depositing  by  meiins  of  the 
porcelain.  Again,  as  hydrogen  may  collect  in  bubbles  on  the  other 
plate,  this  is  prevented  by  the  nitric  acid  in  the  porcelain  cup, 
which,  by  the  decomposition  of  the  nitric  acid,  and  yielding  up  of 
oxygen,  prevents  such  an  occurrence  bv  the  oxygen  uniting  with  tlie 
hydrogen  and  re-forming  water.  .W^  have  other  batteries  by  Snell, 
Daniels,  and  Bunsen.  The  latter,  the  carbon  battery,  is  very  effi- 
cient. 
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Which  is  now  the  accepted  theoiy  relative  to  the  nature  and  cause 
of  galvanism  ?  —  Chemical  action. 

Have  not  electrical  phenomena  been  discovered  in  certain  fishes? — 
Yes ;  in  the  torpedo,  or  electric  ray,  and  the  electric  eel,  of  South 
America. 

What  do  yon  understand  l^  electrolization  ? — The  decomposition 
or  chemical  analysis  by  means  of  the  batteiy,  in  which  two  eonditiona 
are  necessary.  1st.  That  the  substance  to  be  decomposed  must  be 
n  conductor,  and  2d.  It  must  be  in  a  liquid  state.  The  thing  de- 
oomposed,  is  termed  an  electrolyte. 

What  is  meant  by  poles,  or  electrodes  of  the  battery? — The 
points  at  which  the  evolution  of  each  constituent  takes  place.  Mr. 
Faraday  called  the  plate  from  which  the  current  sets  out  in  the 
liquid,  the  anode,  (corresponding  to  the  positive  pole,)  and  the 
other,  the  cathode y  (corresponding  to  the  negative  pole.) 

Who  first  made  known  the  law  of  electro-magnetie  attraction  and 
repulsion  ? — Prof.  Oersted,  1819,  and  they  were  afterwards  developed 
by  M.  Ampere. 

What  is  the  effect  of  an  electrical  current  upon  a  magnetiaed 
needle  ?  —  The  poles,  or  centres  of  magnetic  force,  are  neither  attrac- 
ted nor  repelled  by  the  wire  carrying  the  current,  but  made  to  move 
around  the  latter  by  a  force  which  may  be  termed  tangential,  and 
which  is  exerted  in  a  direction  perpendicular  to  the  current,  and  tc 
the  line  joining  the  pole  and  the  wire;  both  poles  of  the  magnet  being 
acted  upon  at  the  same  time,  and  in  contrary  directions,  the  needle  is 
forced  to  arrange  itself  across  the  current,  so  that  its  axis  may  be 
perpendicular  to  the  wire.  This  occurs  always  when  the  infiuence 
of  terrestrial  magnetism  is  removod.  The  action  also  between  the 
pole  and  wire  is  neutral,  as  is  shown  by  rendeiring  the  wire  movable, 
and  placing  a  magnet  in  its  vicinity. 

What  is  Ampere's  thcoiy  of  the  phenomena  of  terrestrial  magne- 
tism ? — ^That  a  series  of  electrical  currents  circulates  about  the  euth, 
from  west  to  east,  in  spirals,  neariy  in  right  angles  to  its  magnetic 
axis,  which  led  him  to  the  inference  that  if  a  voltaic  current  passed 
in  a  spiral  about  any  conductor,  it  woidd  become  magnetic. 

How  did  he  verify  this?  —  By  the  helix.  When  a  coiled  wire 
is  made  the  medium  of  communication  of  a  voltaic  current,  it 
becomes  capable  of  communicating  very  strong  magnetic  influ- 
ence upon  any  conductor  placed  in  its  axis.  If  a  steel  needle  is 
used,  the  magnetism  will  be  retained ;  but  if  soft  iron,  it  is  magnetic 
only  while  the  current  is  passing.  The  polarity  of  the  needle,  in  the 
helix,  will  depend  on  the  direction  in  which  the  current  is  carried; 
if  from  right  to  left,  the  south  pole  being  at  the  sine  end,  and  the  re- 
verse ;  and  if  the  spiral  is  reversed  in  the  middle,  then  a  pair  of  poles 
will  be  found  at  the  point  of  reyersal. 

By  what  instrument  is  the  polarity  of  the  helix  shown  ?  —  By  De 
la  Hive's  ring  (Fig.  270) ;  a  small  wire  helix,  whose  ends  are  attached 
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to  ibe  little  battery  of  zinc  and  copper,  in  a  glass  p.     270 

tube  fitted  into  a  cork  collar,  bj  which  it  floats 
on  water,  when  the  small  battery  is  excited  by  . 
dilate  acid  thrown  into  the  tube ;  while  the 
whole  floats  on  water,  it  will  assume  a  polar  di- 
rection, as  if  it  w^e  a  compass-needle,  and  ex- 
hibit the  same  phenomena. 

What  effect  is  produced  upon  soft  iron  by  the 
induction  of  magnetism  by  voltaic  currents  ?  — 
It  famishes  the  means  of  producing  magnets 
of  astonishing  power. 

Who  first  demonstrated  the  fact  that  the  power  of  an  electro-mag- 
net, with  a  given  voltaic  current,  was  greatly  increased  when  the  helix 
wire  was  divided  into  coils  of  limited  length,  and  the  corresponding 
ends  of  the  helices  go  to  their  appropriate  poles  ?  —  Prof.  Henry. 

Cannot  the  attracting  and  repelling  powers  of  the  magnet  be  ap- 
plied to  rotary  motion  ?  —  Yes ;  all  that  is  required  is  to  have  the  two 
extremities  of  a  horse-shoe  magnet  wrapped  with  a  helix,  and  having 
this  latter  piece  arranged  to  rotate  upon  a  point  contiguous  to  a  bar  of 
soft  iron;  by  conveying  a  current  of  electricity  through  the  helix 
around  the  bar,  we  confer  on  it  polarity,  and  its  south  pole  will  be  at- 
tracted by  the  north  pole  of  the  magnet;  now,  if  we  interrupt  the 
current  by  pieces  of  wood,  so  that  the  current  is  reversed  at  each 
semi-rotation,  we  get  a  continued  and  rapid  motion. 

Cannot  magnetism  produce  electric  currents  ? — Yes ;  this  is  proven 
by  using  a  compound  horse-shoe  magnet  with  a  large  bar  of  soft  iron, 
wrapped  with  a  helix,  placed  within  its  poles;  when  this  latter  is 
made  to  revolve  rapidly,  a  current  of  magnetic  electricity  is  evolved, 
which  will  produce  a  shock,  &c. 

Is  not  the  earth  supposed  to  be  a  huge  magnet?  —  Yes,  with  vol- 
taic circles  surrounding  it  at  right  angles  to  its  axis  from  east  to  west, 
and  its  pole  corresponding  to  its  geographical  ones,  and  because  oppo- 
nte  poles  attract,  the  north  pole  of  a  magnet  should  really  be  consi- 
dered its  souih  pole,  and  vice  vers^;  hence  the  poles  of  the  magnet 
are  often  called  the  marked  and  unmarked  poles. 

May  not  electricity  be  developed  by  heat  ?  —  Yes ;  this  has  been 
called  thermo-electricity;  the  conditions  necessaiy  are,  that  we  have 
two  condoetora,  one  better  than  the  other,  and  heat  applied  at  their 
point  of  union. 

What  is  one  of  the  most  useful  applications  of  electro-magnetism  ? 
— The  magnetic  telegraph ;  the  one  most  used  is  that  by  Prof.  Morse. 

How  do  Aldini  and  Matteucci  prove  the  existence  of  electricity 
in  the  animal  body  ?  —  By  holding  the  lumbar  nerves  of  a  frog  in  one 
hand  perpendicular,  and  touching  the  tongue  of  an  ox,  lately  killed, 
and  at  the  same  instant  the  operator  grasps  the  ear  of  the  ox  with  the 
ether  hand,  well  moistened  in  salt  and  water ;  a  convulsion  ensues  in 
the  leg!  of  the  frog,  showing  the  passage  of  an  electric  current. 
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What  IB  meant  by  the  specific  gravity  and  density  of  a  body  f  -i^ 
These  ternois  are  frequently  used  synonymously ;  but  sp.  fft.  denotes 
particularly  the  weight  of  a  body  as  compared  with  the  weight  ot  an 
equal  bulk  or  volume  of  the  standard  body  which  is  reckoned  as  unity. 
While  density  denotes  the  mass  or  quantity  of  matter,  compared  wtUi 
the  mass  or  <^uantity  of  matter  of  an  equal  volume  of  some  standaxd 
body  arbitrarily  chosen. — [^Foume*8  C/wm.] 

What  weight  is  taken  as  the  unit  or  standard  in  computing  the  spe- 
cific gravity  or  comparative  weights  of  solids  and  liquids  t  —  That  of 
water. 

What  weight  is  taken  as  the  unit  in  determining  the  specific  gntvitj 
of  gases  ?  —  That  of  atmospheric  air. 

Upon  what  does  the  difference  in  the  specific  gravities  of  different 
bodies  depend  ?  —  Upon  the  difference  in  their  densities,  or  d^pree  of 
compactness. 

How  do  we  find  the  specific  gravity  of  a  solid  ? — The  body  is  first 
weighed  in  air,  and  then  suspended  in  water,  by  means  of  a  hair,  and 
weighed  again;  and  the  weight  of  the  body,  when  in  the  air,  is  divided 
by  the  difference  between  the  two  weights  thus  obtained. 

What  is  the  rationale  of  this  process  7  —  Since  a  solid,  when  izn- 
mersed  in  water,  will  displace  an  equal  bulk  of  that  liquid,  the  differ- 
ence in  the  weights  represents  the  weight  of  the  equivalent  bulk  of 
water  which  is  displaced. 

How  do  we  ascertain  the  specific  gravity  of  a  liquid  ? — ^By  dividing 
the  resistance  encountered  by  a  body  in  sinking  in  tliat  liquid,  by  tke 
difference  it  encounters  in  sinking  in  water. 

How  is  this  explained  ? — By  the  fiict  that  the  same  body  displaces 
equal  bulks  of  different  liquids. 

What  instruments  are  generally  used  to  ascertain  the  specific  gravltj 
of  liauids?  —  Hydrometers. 

What  is  the  particular  one  most  employed  ?  —  That  of  Baum^ ;  ia 
which  the  degree  of  resistance  is  determined  by  the  depth  to  which 
the  instrument  sinks  in  the  liquid,  which  is  marked  by  a  graduated 


How  many  of  these  are  employed? — Two^  one  (for  liquids  heavier 
than  water),  in  which  the  specific  gravity  of  distilled  water  is  assumed 
as  the  zero  of  the  scale,  wnich  is  graduated  from  above  down¥rard8, 
and  one  (for  the  liquids  lighter  than  water),  in  which  the  specific 
gravity  oi  distilled  water  is  assumed  as  10^  on  the  scale,  which  is 
graduated  from  below  upwards. 

What  else  is  necessary  ?  —  A  table  showing  the  specific  gravities 
corresponding  to  the  several  degrees  of  the  hydrometer.  (See  the  United 
States  Dispensataryy  Appendix,  p.  vi.) 

How  may  we  obtain  the  specific  gravity  of  a  gas? — By  filling  a 
glass  globe  with  air  and  weighing  it,  and  afterwards  weighing  tb« 


CHEMISTRY.  651 

same  vesse]  filled  with  the  gas  in  question,  and  then  dividing  the 
weight  of  the  atmoephere  hj  that  of  the  gas ;  or  the  weight  of  the 
gas  may  he  ascertained  hy  means  of  a  harometer. 

What  is  meant  hy  attraction  ?  —  The  tendency  eyinced  hy  hodies 
or  particles  to  unite  with  other  hodies  or  particles. 

How  is  the  attraction  of  particles  divided  ?  — ■  Into  homogeneous 
attraction^  or  that  which  unites  particles  of  the  same  nature;  and 
beterogeneous  attraction,  or  that  which  caus^  particles  of  different 
kinds  to  enter  into  oomhination. 

What  other  names  have  heen  applied  to  homogeneous  attraction  ?— 
Cbhcsion,  and  attraction  of  aggregation. 

What  other  names  have  heen  given  to  heterogeneous  attraction?— 
Chemical  attraction,  or  affinity. 

What  effect  has  heat  upon  oohedon?  —  It  diminishes  its  intensity; 
catusing  hodies  to  expand,  and  to  melt  or  assume  a  liquid  form,  and 
someUmes  to  evaporate,  or  assume  the  form  of  vapour  or  gas. 

Is  it  possible  entirely  to  overcome  cohesion  by  mechanic^  diviedon  ? 
i— Itis  not. 

By  what  other  means  may  cohesion  be  partially  overcome  7  —  By 
aolutiou. 

How  may  the  influence  of  cohesion  in  counteracting  affinity,  or  che- 
mical attraction,  be  shown  ? — ^By  the  fact  that  nitric  acid  will  produce 
no  risible  reaction  upon  a  solid  piece  of  brass;  whereas,  if  the  brass  be 
reduced  to  the  form  of  powder  or  filings,  a  violent  reaction  and  union 
takes  place  immediately. 

When  cohesion  or  the  attraction  of  aggregation  *s  allowed  to  take 
place  under  favourable  circumstances,  what  occurs  i  —  The  particles 
advance  themselves  together  in  regular  shapes  or  crystals. 

By  what  methods  may  crystals  be  formed  artificially  ?  —  By  fusion, 
followed  by  gradual  solidification ;  by  solution,  followed  by  precipita- 
tion ;  and  hy  sublimation. 

What  is  meant  by  fusion  f — ^The  conversion  of  a  solid  into  a  liquid 
by  means  of  heat. 

What  is  meant  by  precipitation  ?  —  The  act  of  throwing  down  or 
depositing  a  solid  from  a  solution. 

What  IS  sublimation? — The  act  of  converting  a  solid  into  vapour, 
and  afterwards  condensing  or  restoring  it  to  the  solid  state. 

To  what  do  crystals  owe  their  transparency  ?  — 'To  the  water  con- 
tained in  them,  called  water  of  crystalfiuition. 

Does  water  of  crystallization  erist  in  all  crystals?— It  does  not; 
being  absent  from  such  as  are  opaque. 

What  is  meant  by  deliquescence  and  efflorescence  ? — ^When  a  crystal 
absorbs  moisture  and  becomes  liquid,  it  is  said  to  deliquesce ;  when  a 
ciystal  gives  up  its  water  of  crystallization  and  is  converted  into  a 
powder,  it  is  said  to  effloresce. 

What  name  is  given  to  the  union  of  two  or  more  substances  by 
chemical  attraction  or  affinity  ?  —  It  is  called  a  chemical  compound. 
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What  characterizes  chemical  compounda? — ^They  differ  in  many  of 
their  properties  from  either  of  their  constituent  elements,  and  some- 
times possess  properties  directly  opposite  to  those  of  their  elements 
when  uncomhined. 

What  are  some  of  the  changes  undergone  by  bodies  entering  into 
chemical  combinations?  —  Change  of  size,  density,  form  or  consist- 
ence, temperature  and  colour. 

What  is  meant  by  siipple  combination  ? — ^The  union  of  two  hetero- 
geneous substances  to  form  a  compound.  (Thus  copper  and  zinc 
unite  to  form  brass.) 

How  may  single  electire  attraction,  or  simple  affinity,  be  shown  ? 
.^-It  is  shown  when  two  substances  are  in  chemical  combination,  and 
a  third  is  added  which  combines  ?rith  one  of  the  substances  to  the 
exclusion  of  the  other.  (As  when  potassa  being  added  to  a  solution 
of  sulphate  of  magnesia,  or  Epsom  salts,  the  potassa  unites  with  the 
sulphuric  acid  to  form  sulphate  of  potassa,  while  the  magnesia  is  pre- 
cipitated, or  £dls  to  the  bottom  of  the  solution.) 

What  is  said  to  happen  with  regard  to  the  original  compound  f — 
It  is  said  to  be  decomposed. 

To  what  is  this  decomposition  attributed? — To  the  affinity  which 
exists  between  elements  of  the  new  compound,  being  greater  than 
what  existed  between  the  constituents  of  the  former  compound. 

What  is  meant  by  double  elective  attraction,  or  complex  affinity? 
—  A  case  in  which  the  compounds  mutually  decompose  each  other 
and  form  new  combinations,  as  when  sulphate  of  zinc  and  acetat«  of 
lead  are  mixed  in  solution,  the  sulphuric  acid  unites  with  the  lead  to 
form  sulphate  of  lead,  and  the  acetic  acid  unites  with  the  zinc  to  form 
acetate  of  zinc. 

What  other  case  of  affinity  may  take  place? — When  two  sub- 
stances are  in  combination,  a  third  being  added  in  excess,  combines 
with  both.  (As  when  ammonia,  being  added  to  a  solution  of  nitrate 
of  copper,  at  first  combines  with  the  acid  and  precipitates  the  oxide 
of  copper,  but  more  ammonia  being  added  combines  with  the  copper, 
forming  a  soluble  compound,  which  is  again  taken  up  in  the  solution; 
the  whole  forming  the  ammoniacal  nitrate  of  copper.) 

What  condition  facilitates  chemical  reaction? — A  state  of  liqui- 
dity, or  solution,  without  which  many  substances  will  not  react  upon 
each  other. 

What  other  causes  promote  chemical  reaction?  —  Heat,  percus- 
sion, pressure,  &c. 

What  characterizes  the  combination  of  bodies  which  have  a  strong 
affinity  for  each  other  ?  —  They  unite  in  fewer  proportions,  and  are 
more  insoluble  than  those  bodies  which  have  a  feeble  affinity  for  each 
other. 

How  does  a  mixture  differ  from  a  solution  ? — In  the  former  case 
rhere  is  merely  a  mechanical  intermingling  of  particles  of  the  sub- 
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stance  to  be  diBsolYed,  and  those  of  the  liquid;  in  the  latter^  a  ohe. 
mical  onion  takes  place  between  them. 

What  is  meant  by  saturation  t  —  That  point  at  which  the  liquid 
used  as  a  solvent,  or  menstruum,  refuses  to  take  up  any  more  of  the 
substanoe  to  be  dissolved. 

What  is  meant  by  the  theory  of  definite  proportions? — ^That  bodies 
unite  to  form  new  compounds  in  proportions  that  are  invariable  for 
the  same  compound;  as,  for  instance,  water  is  invariably  found 
to  be  composed  of  eight  parts  of  oxygen  by  weight,  to  one  of  hy- 
drogen. 

What  is  meant  by  the  terol  chemical  equivalents? — Numbers 
which  represent  the  least  proportion  in  which  any  substance  will 
combine  with  another.  (Thus,  the  equivalent  of  hydrogen  being  1, 
that  of  oxygen  b  8,  representing  the  least  ratio  or  proportion  in  which 
either  of  those  substances  will  combine  with  any  other.) 

Do  the  numbers,  or  equivalents,  represent  absolute  weights?  — 
They  do  not;  but  merely  the  rektive  weights  in  which  the  bodies 
combine. 

What  is  the  rule  with  regard  to  the  progressive  proportions  ?  -— 
When  two  bodies  unite  in  different  proportions  to  form  more  than  one 
compound,  the  proportions  in  which  they  unite,  are  multiples  of  the 
least  combining  projportion  of  each  body.  Thus,  one  proportion  of 
sulphur  (whose  equivalent  or  relative  weight  is  16),  combines  with 
two  proportions  of  oxygen,  (the  relative  weight  or  equivalent  of  each 
proportion  being  eight,)  to  form  sulphurous  acid ;  or  one  proportion 
of  sulphur  equivalent  =  16)  combines  with  three  proportions  of 
oxygen  (8  +  S)  to  form  sulphuric  acid ;  the  proportions  being  mul- 
tiples of  the  least  combining  proportion  of  each  substance. 

How  are  the  equivalents  of  the  compounds  determined  ?-^By  adding 
tc^ether  the  equivalents  entering  into  the  combination.  (Thu&,  the 
equivalent  of  sulphuric  acid  may  be  found  by  adding  the  equivalents 
of  one  proportion  of  sulphur  =  16,  to  the  equivalents  of  three  pro- 
portions of  oxygen  =  8  X  3  =  24,^=24  +  16  =  40;— thus  the  equi- 
valent of  sulphuric  acid  is  40.) 

Upon  what  has  the  ratio  of  the  equivalent  numbers  been  supposed 
to  depend  ?  —  Upon  the  weights  of  the  atoms,  or  particles  of  the  sub- 
stances to  which  they  belong ;  hence  the  equivalents  are  sometimes 
known  by  the  name  of  atomic  weights. 

WhaJt  is  understood  by  the  theory  of  volumes  ?  —  The  equivalent 
bulks,  or  proportions  by  size^  in  which  gases  combine  with  each 
other. 

What  rule  do  gases  observe  in  combining  with  each  other  ?  —  The 
rule  of  definite  and  multiple  proportions  as  regards  bulk. 

Are  the  combining  volumes  of  different  gases  of  the  same  size  ?  *-* 
Many  of  them  agree  in  the  size  of  their  volumes,  as  hydrogen,  chlo- 
rine, nitrogen,  carbon,  and  cyanogen ;  but  oxygen,  though  eight  times 
as  heavy  as  hydrogen,  has  a  volume  only  half  its  size,  and  ammonia 
47 
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b«fl  a  Yolnino  twice  as  large  as  that  of  hydrogen,  and  four  times  as 
l^rge  as  that  of  oxygen.  (Thus  sulphuric  acid,  composed  of  sulphur 
and  oxygen,  unites  with  oxide  of  copper  as  a  base,  which  is  composed 
of  copper  and  oxygen,  to  form  a  salt  called  sulphate  of  copper;  the 
oxygen  being  common  to,  or  contained  by  both.) 

How  are  simple  inorganic  bodies  divided  by  Berzelius?  —  Into 
hal(^n  bodies,  or  generators  of  salts ;  amphigen  bodies,  or  such  as 
unite  to  form  either  acids  or  bases ;  and  radical,  or  such  as  unite  with 
other  bodies  to  form  acids  or  bases^  but  do  not  form  acids  or  bases 
with  each  other. 

What  is  understood  by  taJu?  —  A  compound  formed  by  the  union 
of  two  binary  compounds,  standing  to  each  other  as  electro-positive  and 
electro-negative,  or  as  Iwse  and  acid.  The  bases  result  always  from 
the  union  of  a  metal  and  metalloid.  The  acids  are  usually  derived 
from  the  union  of  two  metalloids.  The  salts  of  the  metallic  acids  are, 
however,  an  exception,  as  the  metal  is  present  alike  in  both. 

Are  not  salts  formed  only  between  members  of  the  same  class?  — 
Yes ;  oxygen  acids  unite  only  with  oxygen  bases,  &c.  Compounds 
belonging  to  different  teries  either  do  not  unite  at  all;  or  they  mutually 
decompose  each  other. 

What  is  meant  by  a  neutral  salt?-* When  there  are  as  many  equi- 
valents o&acid  engaged  as  there  of  oxygen  in  the  base.  This  is  true 
also  of  those  acids  which  contain  no  oxygen. 

What  important  compounds  are  there  which  possess  in  a  high 
degree  the  properties  to  whioh  the  general  definition  of  salt  will  bcflt 
apply?  —  The  binary  compounds  of  chlorine,  iodine,  &c.  To  avoid 
this  difficulty,  two  classes  of  salts  have  been  instituted.  The  first 
called  haloid,  which  includes  all  binaiy  compounds  which  hiyre  a  me- 
tallic base  in  direct  union  with  a  gait  radical.  The  second,  oxysalto, 
which  are  supposed  to  be  constituted  of  the  oxyde  of  the  metal  and  of 
an  oxygen  acid. 

WhiU;  is  included  in  the  term  salt  radical?  —  All  members  of  the 
oxygen  group,  except  oxygen  and  those  compound  bodies  which  act 
the  part  of  elements. 

Into  what  two  divisions  have  salts  been  divided  by  chemists  gene- 
rally ?  —  Into  amphigen  salts,  or  those  formed  from  amphigen  bodies 
(as  oxygen,  sulphur,  &c.) ;  and  halogen,  or  those  containing  a  hatogen 
body  (as  chlorine,  bromine,  &c.). 

What  is  a  double  salt? — One  in  which  the  same  acid  is  united 
with  two  different  bases. 

What  are  the  characteristics  of  salts  ?  —  They  are  solid  at  ordinary 
temperatures,  generally  capable  of  crystallization,  of  a  variety  of  colours; 
some  attract  water  easily  from  the  air,  and  deliquesce ;  have  different 
degrees  of  solubility  in  water,  according  to  their  greater  or  less  affinity 
Ciir  it.     Generally  each  salt  has  its  own  specific  crystalline  form. 

llow  may  crystallization  be  produced?  — By  fusion  and  cooling, 
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and  solation  and  evaporation ;  or  by  the  passage  of  a  substance  from 
the  gaseoa%  to  the  solid  state. 

What  relation  does  water  bear  to  many  salts  in  crystallizing  ?  —  In 
some^  water  is  chemically  united  with  the  crystal,  and  is  termed  water 
of  crystallization,  which  when  driven  off  by  heat,  undergoes  toatery 
/uMon.  On  exposure  to  the  air,  such  salts  part  with  a  portion  of 
their  water  of  crystallization,  and  effloresce.  Other  salts  have  their 
water  more  intimately  connected,  which  is  called  constitutional  water. 
Some  enclose  a  portion  of  water  mechanically,  which,  when  heated, 
expands  and  decrepitates,  or  bursts  with  a  crackling  noise. 

Does  not  atmospheric  pressure  have  an  effect  upon  crystallization  ? — 
Tes. 

How  are  crystals  divided  ?  —  Into  simple  and  compound. 

What  is  meant  by  cleavage  ?  —  The  tendency  possessed  by  crystak 
of  being  cle/i  in  certain  directions. 

What  is  meant  by  isomorphous  and  dimorphous  ?  —  The  former  is 
applied  to  bodies  having  the  same  crystalline  structure,  but  different 
chemical  composition ;  the  latter,  where  the  same  substance  may  have, 
under  different  circumstances,  two  crystalline  forms,  as  carbonate  of 
lime  in  calcareous  spar  and  arragonite. 

What  is  meant  by  the  term  allatropy,  as  applied  by  Berzelius? — 
A  variation  of  properties  observable  in  a  solid  which  is  not  crystalline, 
or  where  the  crystalline  form  is  indeterminate.  Biamorphism  is  a 
particular  instance  of  allatropy. 

How  are  the  angles  of  ciystals  measured  ?  —  By  instruments  called 
^niometers  (Figs.  271,  272.) 

What  is  meant  by  the  term  isomeric  bodies  ? — Bodies  which  are 
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composed  of  the  same  constituents  in  the  same  proportions,  which 
nevertheless  differ  from  each  other  in  their  chemical  properties. 

To  what  is  this  difference  attributed?  —  To  the  constituents  or  ele- 
naents  being  grouped  together  in  different  ways.     Thus,  the  elements 
of  the  protoxide  of  iron  (Fe),  consisting  of  two  proportions  of  iro^ 
(2  Fe),and  three  of  oxygen  (3  O),  may  be  supposed  to  be  combine 
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either  aceording  to  the  formula,  Fe'O*,  or  according  to  another  fornmla, 
Fe  0  4-  Fe  0* ;  these  formulae  expressiog  comhi nations  which  are  iso- 
meric, that  is,  equal  in  their  proportions,  yet  combined  in  different  ways. 

What  is  now  understood  by  isomerism?  —  The  identity  of  compo- 
sition of  two  or  mcMpe  bodies,  a^  expressed  in  the  proportion  of  their 
constituents  in  100  parts. 

How  many  simple  elementary  bodies  have  been  discoyered  ? — Sixty- 
five.  , 

CHE3IICAL  NOMENCLATURE.  I 

What  is  the  general  basis  for  chemioAl  nomenclature,  93  now  generallj 
adopted  ? — In  the  infancy  of  chemistry,  arbitraiy  names  were  used ;  but 
upon  the  knowledge  of  a  greater  number  of  substances,  this  plan  was 
varied,  and  the  following,  with  slight  emendations,  has  been  adopts. 
Arbitrary  names  are  still  applied,  generally  referring  to  some  marked 
peculiarity  of  body.  Uniformity  in  the  tennination  of  the  word  is 
generally  observed,  as  in  the  esse  of  new  metals,  whose  names  are 
made  to  end  in  lumi 

Upon  what  principle  are  the  compounds  formed  by  the  union  of 
non-metallic  elements  with  metals,  or  with  other  non-metallic  ele- 
ments ?  —  They  are  collected  into  groups,  having  a  kind  of  generic 
name  derived  from  the  non-metallic  element,  or  that  most  opposed  in 
characters  to  a  metal,  and  made  to  terminate  in  ide,  aa  oxides,  chlo- 
rides, &c. }  of  hydrogen,  and  of  the  several  metals. 

What  name  is  given  to  compounds  formed  by  direct  union  of  oxygen 
with  other  bodies  f — Oxides;  which  have  been  divided  into  three 
principal  groups. 

Describe  these  groups?  —  The  first  of  these  contains  all  oxides, 
resembling  in  their  chemical  relations,  potassa  or  soda,  &c.,  and  are 
called  alkaline  or  basic  oxides,  or  salifiable  bases;  the  second  group  is 
composed  of  those  having  properties  exactly  opposed  to  the  first,  as 
oil  of  vitriol,  &c.,  and  are  called  acids,  and  tend  strongly  to  unite  with 
the  basic  oxides ;  the  third  group  is  termed  neutral  oxides,  from  their 
little  disposition  to  enter  into  combination.  When  bodies  unite  with 
oxygen  in  several  proportions,  especially  when  the  oxides  of  the  metals 
are  concerned,  we  distinguish  the  one  with  the  strongest  marked  basic 
character,  as  the  protoxide,  and  those  next  succeeding,  hinoxtde  or 
deutoxidcy  &c. ;  when  there  is  a  compound  between  a  proto  and  bin* 
oxide,  we  term  it  sesquioxide.  The  highest  oxide,  without  distinct 
acid  characters,  is  called  peroxide;  any  compound  containing  less 
oxygen  than  the  protoxide,  is  called  suboxide. 

To  which  of  these  groups  do  we  give  the  name  in  practice,  of  acid  f 
—  The  second. 

May  not  the  same  element,  in  oombining  with  oxygen  in  more  than 
one  proportion,  yield  more  than  one  acid  ?  —  Yes ;  in  such  cases  to 
the  acid  containing  most  oxygen  we  give  the  termination  tr,  and  the 
one  with  the  lesser  quantity,  otts  ;  as  more  became  known,  the  prefix 
hype  or  hyper  was  added,  &c. 
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Upon  what  does  the  nomenclature  of  salts  depend  ?  —  Upon  the 
name  of  the  acid  they  contain ;  when  the  name  of  the  acid  terminates 
in  icy  that  of  the  salt  terminates  in  ate,  if  in  ous,  the  salt  terminates 
io  tie,  &Q.,  and  if  two  equivalents  of  the  acid  are  present^  we  call  it  bi, 
and  if  two  of  the  base  du 

How  do  we  distinguish  compound  bodies?  —  By  analogy;  in  the 
case  of  the  nou  acid  compounds  (for  example)  of  chlorine,  iodine,  &c., 
we  call  them  chlorides,  iodides,  &c.,  when  the  compound  is  inflam- 
mable, the  termination  of  uret  is  used,  as  carburet,  £c. 

How  are  simple  substances  and  their  combinations  frequently  ex- 
pressed ? — The  simple  substances  are  denoted  by  letters  or  symbols, 
and  their  combinations  are  expressed  by  grouping  together  the  symbols 
of  the  constituents  into  what  are  called  chemical  formulaB ;  the  pro- 
portion of  each  of  the  constituents,  when  it  consists  of  more  than  one, 
being  expressed  by  an  arithmetical  figure  attached  to  its  symbol.  (Thus, 
oxygen  is  represented  by  0 ;  hydrogen,  by  H ;  water,  which  is  com- 
poBcd  of  one  proportion  of  oxygen  to  one  of  hydrogen,  is  expressed 
by  the  formula  H  0 ;  the  symbol  of  tin  being  Sn,  the  sesquioxide  of 
tin,  which  contains  2  proportions  of  tin  (2  Sn)  to  3  of  oxygen  (3  0), 
18  expressed  by  the  formula  Sn'  0.';  or,  sometimes  by  abbreviations, 
as  when  two  equivalents  of  a  substance  are  indicated  by  the  symbol, 
with  a  short  line  drawn  through,  or  below  it.  A  number  placed  before 
a  compound,  multiplies  all  that  follows  it;  &o. 


SIMPLE    NON-METALLIC    BODIES. 
OXTGBN. 

Where  is  oxygen  found  in  nature  ? — In  atmospheric  air,  in  water,  and 
in  almost  every  important 
compound  which  exists  in 
nature. 

From  what  is  the  name 
oxygen  derived?  —  From 
a  combination  of  two  Greek 
words  signifying  to  aener- 
ate  acids  ;  from  the  belief 
that  long  prevailed  of  its 
being  the  only  acidifying 
piinc^le. 

How  may  oxygen  be 
obtained  f  (Fig.  273.)  — 
By  sabjeoting  the  per- 
oxides of  manganese,  of 
lead,  or  of  mercury,  or 
the  chlorate  or  nitrate  of 
potassa  to  heat,  which 
L-auses  them  to  give  up  a 
47* 
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portion  of  their  oxygen ;  or  by  heating  equal  wetglite  of  peroxidos  of 
manpinese,  and  concentrated  sulphuric  acid  together  in  a  retort. 

What  is  the  rationale  of  the  last  process  f — The  peroxide  gives  up 
one  proportion  of  its  oxygen,  and  is  thus  converted  into  a  protoxide, 
with  which  the  sulphuric  acid  combines,  forming  a  salt  called  Bttlphata 
of  manganese. 

What  is  a  retort  ?  —  A  chemical  implement,  made  of  iron,  poree- 
kin,  or  glass,  generally  in  the  shape  of  a  flask,  with  a  tapering  neck 
bent  upon  itself  at  somewhat  less  than  a  right  angle  with  ite  body;  and 
a  tubulated  retort  is  one  having  a  mouth  and  stopper,  for  the  conveni- 
ence of  introducing  the  materials  to  be  subjected  to  chemical  aetion. 

How  is  the  gas  thus  generated  collected  f  —  By  means  of  a  pneu- 
matic trough,  which  consists  of  a  tub  or  trough  containing  water, 
having  a  shelf  perforated  with  holes,  beneath  the  surface  of  the  wattfr; 
the  bell-glass  or  receiver  destined  to  receive  the  oxygen  should  be  illed 
with  water  and  placed  upon  the  shelf,  with  its  opening  over  the  per- 
forations in  the  shelf;  the  beak,  or  smaller  extremity  of  the  retort  is 
then  plunged  under  the  shelf;  and  the  gas,  generated  by  the  appli- 
cation of  heat  to  the  body  of  the  retort,  or  by  other  means,  escapes 
from  the  retort,  and  ascends  through  the  water  into  the  bell-glass  or 
receiver,  displacing  the  water  contained  in  it. 

What  are  the  properties  of  oxygen  ? — ^It  is  a  colourless  gas,  insipid, 
and  inodorous,  heavier  than  atmospheric  air  (its  specific  gravity,  taking 
atmospheric  air  as  the  unit,  being  1.1024),  slightly  absorbed  by  water, 
absolutely  necessary  to  respiration,  an  active  supporter  of  coniboaticB, 
but  a  non-conductor  of  electricity. 

What  is  to  be  understood  by  its  being  a  supporter  of  oombustion  ? 

—  When  existing  in  a  state  sufficiently  pure  it  combines  rapidly  wiih 
other  bodies,  giving  rise,  at  the  same  time,  to  light  and  heat. 

How  may  this  be  illustrated  ?  —  By  igniting  a  piece  of  spunk 
fastened  to  the  end  of  an  iron  wire,  and  plunging  the  wire  with  the 
burning  spunk  into,  a  vessel  of  oxygen  gas,  when  the  iron  will  take 
fire  and  be  consumed. 

What  would  take  place  if  the  atmospheric  air  were  composed  of 
pure  oxygen?  —  It  would  be  impossible  to  put  a  stop  to  oombustion, 
and  a  universal  conflagration  would  take  place. 

How  is  oxygen  usually  denoted  in  writing?  —  By  the  symbol  0. 

What  is  the  chemical  equivalent  of  oxygen,  and  oombloing  voluine? 

—  8,  and  combining  volume  50. 

HTDaoaav. 

How  does  hydroffen  exist  in  nature?  —  It  exists  in  oombmtion 
with  oxygen  in  the  form  of  water,  whence  its  name,  which  is  derived 
from  two  Greek  words,  vdiup  and  ycyycuo,  signifying  k>  produce  toatrr. 

What  other  names  had  it  formerly  ?  —  Inflammable  air,  fiow  itfl 
combustibility;  and  phlogiston,  because  it  is  the  principal  constitncot 
in  all  ordinary  flame,  and  was  thence  supposed  to  be  the  matter  of 
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How  IB  it  obtained  in  a  separate 
Btate?  (Pig.  274)  — It  may  be  ob- 
tained in  the  purest  state  by  the  ac- 
tion of  dilute  sulphuric  acid  upon 
pore  diBtiUed  sine,  or  by  the  decom- 
position of  water  by  the  galvanic  bat- 
tery; but  it  ift  usually  obtained  by 
^e  aetion  of  dilute  sulphuric  acid 
upon  iron  filings ;  or  by  passing  steam 
through  a  gun-barrel  filled  with  iron 
turnings,  or  wire  heated  to  a  red  heat. 

What  is  the  rationale  of  the  evolu- 
tion of  hvdrogen  by  the  action  of  di- 
lute sulphuric  acid  upon  iron  wire,  or 
turnings,  or  upon  zinc  ?  —  The  water 
is  decomposed;  its  oxygen  uniting 
with  the  metal  to  iorm  an  oxide,  with  which  the  sulphuric  acid  unities 
to  fprm  a  sulphate,  while  the  hydrogen  escapes,  or  thus  — 


Zinc 
Salphnrio  acid. 


-Free. 


.oxide  of  zinc  >  Sulphate  of 
^  /  oxide  of  zinG 


What  is  the  rationale  of  the  evolution  of  hydrogen  by  the  action 
of  heated  iron  filings  upon  steam?  —  The  steam  is  decomposed,  the 
oxygen  uniting  with  the  iron,  while  the  hydrogen  escapes. 

What  are  the  properties  of  hydrogen  7  —  It  is  a  colourless,  inodour- 
ous  gas;  the  lightest  of  all  ponderable  bodies;  inflammable,  add  ca- 
pable (when  mixed  with  oxygen  or  atmospheric  air  in  the  proportion 
of  two  to  one)  of  being  exploded  by  flame,  or  by  an  electric  spark ; 
incapable  of  supporting  combustion  or  respiration,  and  producing  a 
remarkable  alteration  in  the  voice  when  breathed. 

What  is  the  symbol,  and  what  the  specific  gravity,  and  equivalent 
number,  of  hydrogen  ? — ^Its  symbol  is  H ;  its  specific  gravity,  0  0689 ; 
ita  equivalent  number,  1. 

What  are  the  proportions  of  hydrogen  and  oxygen  in  water  ?  — 
One  volume  of  hydrogen  to  half  a  volume  of  oxygen  (the  combining 
proportion  of  oxygen  being  one-half  the  size  of  that  of  hydrogen). 

How  may  water  be  formed  artificially  ?  —  By  burning  a  jet  of  hy- 
drogen in  a  vessel  containing  oxygen,  water  will  be  condensed  upon 
the  sides  of  the  vessel. 

What  substance  is  generally  contained  in  water? — Atmospheric  air. 

How  may  this  be  proved?  —  By  exposing  water  to  the  action  of  an 
air-pump,  when  bubbles  of  air  will  escape  in  rapid  succession. 

What  term  is  applied  to  bodies  from  which  aU  the  moisture  has 
been  expelled  ?  —  They  are  said  to  be  anhydrous. 

What  term  is  applied  to  those  bodies  in  which  water  exists  as  an 


560  CHEMISTRY. 

esseDtial  constitaeot? — They  are  called  hydrates,  excepting  the  eom- 
binatioa  of  water  with  the  acids,  wiUi  which  water  acts  as  a  base. 

What  term  is  applied  to  acids  contatoing  water?-— The  term  aqae- 
ous  or  hydrous  is  prefixed. 

How  does  water  act  with  the  alkalies  and  alkaline  earths  f — ^It  acts 
as  an  acid;  combining  with  them  with  much  heat,  as  in  the  ciee  of 
lime. 

What  is  the  specific  gravity,  and  what  ihe  symbol,  equtvalent,  and 
boiling  and  freezing  points  of  water  ?  —  Its  specific  gravity  is  1 ;  its 
symbol  H  0 ;  its  equivalent  9 ;  its  boiling  point,  under  the  ordinary 
pressure  of  the  atmosphere^  212^^  and  its  freezing  pointy  82^  of  Fah- 
renheit. 

What  other  componnd  of  oxygen  and  hydrogen  is  there?  — Deut- 
oxide,  or  peroxide,  or  binoxide  of  hydrogen,  or  oxygenated  water;* 
consisting  of  two  proportions  of  oxygen  to  one  of  hydrogea. 

How  is  it  obtained  ?  —  By  diseolTing  deutoxide  of  barium  in  liquid 
muriatic  acid  (a  saturated  solution  of  chloro-hydric,  or  hydro-ehlorici 
or  muriatic  acid  in  water),  and  precipitating  Uie  baryta  (or  protoxide 
of  barium)  by  sulphuric  acid,  and  the  chlorine  by  silver. 

What  are  the  properties  of  deutoxide  of  hydrogen  ? — ^It  is  a  colour- 
less liquid,  of  a  specific  gravity  of  1*452;  of  a  pungent  metallic 
taste;  acting  upon  the  skin  like  a  caustic;  whitening  vegetable 
colours ;  has  never  been  frozen  by  any  degree  of  cold ;  is  more  slowly 
volatilized  than  water ;  and  explodes  violently  ^en  heated,  or  when 
brought  in  contact  with  finely-divided  gold,  silver,  or  platinum. 

What  effect  is  produced  by  throwing  a  jet  of  hydrogen  upon  a  piece 
of  dry  platinum  sponge  ?  —  The  sponge  becomes  red  hot  and  sets  fire 
to  the  hydrogen. 

To  what  are  these  phenomena  (of  the  decomposition  of  deutoxide 
of  hydrogen,  and  the  combustion  of  hydrogen  by  the  presence  of  pls- 
tinum)  attributed  ?  —  To  the  operation  rf  a  principle  not  yet  ex- 
plained, and  which  has  received  the  name  of  catalysis,  or  the  action 
of  pretenoe. 

How  may  the  quantity  of  oxygen  or  of  hydrogen  in  any  gaseons 
compound  be  determined  ?  —  By  introducing  a  quantity  of  the  mix- 
ture in  a  graduated  tube  over  water,  and  causing  it  to  explode  by  an 
electric  spark;  the  diminution  in  the  quantity  of  the  mixture  denotes 
the  quantity  of  oxygen  and  hydrogen  which  have  disappeared  (having 
been  converted  into  water) ;  one-third  of  the  quantity  which  has  dis- 
appeared representing  the  oxygen,  and  two-thirds  the  hydrogen. 

What  caution  is  necessary  ?  —  That  a  slight  excess  of  hydrogen  be 
present  to  insure  the  explosion. 

What  name  is  given  to  this  process  7  —  It  is  called  eudiometrj)  ^^ 
was  first  used  to  analyze  the  atmospheric  air. 

What  compound  does  hydrogen  form  with  chlorine  ?  —  ChloroliJ* 
ric,  or  hydrochloric,  or  muriatic  acid,  composed  of  equal  volumes  of 
Qlilorine  and  hydrogen. 
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What  takes  place  when  equal  voltimcs  of  these  gases  are  exposed 
at  the  same  time  to  the  rays  of  the  sun?  —  They  comhine  with  aa 
explosion,  without  any  reduction  of  volume. 

How  may  chlorohydric  or  hydrochloric  acid  he  ohtoincJ? — By  in- 
tFodacing,  into  a  tubulated  retort,  a  certain  quantity  of  chloride  of 
sodium  or  common  salt,  and  adding,  in  divided  portions,  three-fourths 
88  much  (by  weight)  of  strong  sulphuric  acid ;  and  collecting  the  gas 
evolved  by  means  of  a  pneumatic  trough,  in  which  mercury  is  used 
iosiead  of  water. 

What  is  the  rattonaie  of  this  process  ? — ^The  water  in  the  sulphuric 
acid  is  decomposed,  its  oxygen  uniting  with  the  sodium  to  form  oxide 
of  sodium  or  soda,  with  which  the  sulphuric  acid  combines,  to  form 
sulphate  of  soda;  while  the  hydrogen  of  the  water  and  the  chlorine 
of  Uie  chloride  unite  to  form  chlorohydric  acid,  which  is  collected 
over  the  mercury  in  the  pneumatic  trough. 

What  are  the  properties  of  chlorohydric  or  hydrochloric  acid  ?  — 
It  is  a  colourless  gas,  incapable  of  being  inflamed  or  of  supporting 
combustion ;  producing  extremely  irritating  and  even  fiital  effects  when 
breathed ;  it  has  a  great  affinity  for  water,  which  absorbs  four  hundred 
and  twenty  times  its  own  bulk  of  the  acid ;  when  allowed  to  escape 
into  the  air  it  gives  rise  to  white  fumes,  from  combining  with  mois- 
ture ;  and  is  rendered  liquid  when  subjected  to  a  pressure  of  forty 
atmospheres. 

What  is  its  specific  gravity .'  — 1-2604. 

What  takes  place  when  it  is  brought  into  contact  with  the  met&llio 
oxides,  or  with  those  metals  which  decompose  water  ? — ^When  brought 
into  contact  with  the  metallic  oxides,  the  oxygen  of  the  oxide  and 
the  hydrogen  of  the  chlorohydric  acid  unite  to  form  water,  while  the 
chionne  unites  with  the  metal  to  form  a  chloride ;  and  the  metals 
which  decompose  water  unite  with  the  chlorine  of  the  chlorohydric 
acid,  and  free  its  hydrogen. 

How  may  liquid  muriatic  or  hydrochloric  chlorohydric  acid  be  pro- 
cured?—  Sy  saturating  water  with  the  gas  by  means  of  Woulfe's 
apparatus;  or  by  distilling  a  solution  of  chloride  of  sodium  in  water 
with  sulphuric  acid. 

What  are  the  properties  of  this  liquid? — It  is  generally  straw- 
coloured  ^m  the  presence  of  iron,  though  when  pure  it  is  colourless ; 
and,  if  strong,  it  produces  suffocating  fumes  when  exposed ;  its  com- 
binations with  the  alkalies,  earths,  and  oxides,  are  always  soluble. 

What  effect  does  heat  produce  upon  its  compounds  ? — ^It  drives  off 
the  hydrogen  and  converts  them  into  chlorides. 


What  are  the  muriates  or  chlorohydrates  supposed  by  some  to  be  ? 
—Combinations  of  a  chloride  with  water. 

What  compounds  does  hydr(^n  form  with  bromine  and  with  iodine 
respectively^?  —  Bromohydric  and  iodohydrio  acids  (sometimes  called 
hydrobromic  and  hydriodic),  consisting  of  equal  proportions  of  each 
of  their  constituents. 
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What  compound  does  hydrogen  form  with  fluorine  ? — Hydrofluoric 
or  fluohydric  acid,  remarkable  for  its  volatilizing  at  a  little  below  60% 
and  for  its  power  of  corroding  glass. 

What  compounds  does  hydrogen  form  with  sulphur?  —  Sulphydric 
(or  hydrosulphurio)  acid,  commonly  called  sulphuretted  hydrogen ;  an 
indefinite  compound,  called  the  polysulphuret  or  polysulphide  of  hy- 
drogen, composed  of  one  proportion  of  hydrogen  with  four,  six,  or 
even  eight  of  sulphur. 

How  may  sulphydric  acid  be  obtained? — By  the  action  of  diluted 
sulphuric  acid  upon  a  sulphide  or  sulphuret. 

What  is  the  rationale  f — Water  is  decomposed;  its  oxygen  uniting 
with  the  metal  to  form  an  oxide,  with  which  the  sulphuric  acid  tinitffl 
to  form  a  sulphate ;  while  the  hydrogen  of  the  water  and  the  sulphur 
unite  to  form  sulphydric  acid,  which  is  evolved. 

Where  does  it  exist  in  nature  ?  —  In  the  water  of  many  mineral 
springs. 

What  is  its  composition,  and  what  are  its  properties  ?  —  It  is  com- 
posed of  equal  proportions  of  sulphur  and  hydrogen  5  is  a  gas  of  very 
fetid  odour,  absorbed  by  water,  and  decomposed  by  mercury,  and  re- 
quiring to  be  collected  over  water  saturated  with  salt ;  it  reddens 
vegetable  blues,  and  combines  with  niany  of  the  metals,  precipitating 
them  from  their  solutions  (particularly  the  preparations  of  lead) ;  is 
fatal  to  animal  life ;  does  not  support  combustion ;  is  inflammable^ 
and  decomposed  by  chlorine,  potassium,  sodium  (and  other  metals 
which  have  an  affinity  for  both  sulphur  and  hydrogen),  or  by  being 
exploded  by  electricity. 

NITBOOBN. 

Where  does  nitrogen  exist  in  nature?  —  In  the  atmosphere,  me- 
chanically mixed  with  oxygen,  and  a  small  quantity  of  aqueous  mois- 
ture and  carbonic  acid. 

How  may  nitrogen  be  obtained  ?  (Fig.  275.)  —  By  burning  phos- 
phorus in  a  vessel  containing  air,  until  all  the 
Fig.  275.  oxygen  is  consumed ;  or  by  introducing  a  mixture 

of  iron  filings  and  sulphur,  moistened,  wi<h  which 
the  oxygen  combines  to  form  a  sulphate,  leaving 
the  nitrogen,  which  must  be  purified  from  car- 
bonic acid  by  means  of  lime  water. 

What  are  the  properties  of  nitrogen  ?  —  It  is  a 
colourless  gas,  incapable  of  supporting  animal  Hfe, 
or  combustion ;  destitute  of  any  active  properties, 
except  that  it  has  a  great  affinity  for  caloric ;  and 
is  an  ingredient  in  almost  all  the  fulminating  con* 
pounds. 

Give  its  symbol,  equivalent  number,  and  spe- 
cific gravity. — Its  symbol  is  N;  its  equivalent,  14  15;  its  specific 
trravity,  0.9727. 
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What  18  the  compoeltion  of  the  atmospheric  air? — Not  quite  four- 
fifths  of  its  bulk  is  nitrogen ;  a  little  more  than  one-fifth  or  oxygen ; 
and  a  yeir  small  proportion  of  carbonie  acid  gas,  and  aqueous  vapour. 

What  IS  that  process  called,  by  which  the  air  may  be  analyzed^  and 
the  proportions  of  its  constituents  determined  f  -—  Eudiometry.  (See 
Hydrogen.) 

How  may  the  Quantity  of  moisture  in  the  air  be  ascertained  f— By 
an  instrument  called  an  hygrometer. 

What  chemical  compounds  does  nitrogen  form  with  oxygen? — 
Nitrous  oxide,  containing  one  volume  of  nitrogen,  and  half  a  volume 
of  oxygen;  nitric  oxide,  containipg  one  volume  of  nitrogen,  and  one 
of  oxygen ;  hyponitrous  acid,  containing  one  volume  of  nitrogen,  and 
one  and  a-half  of  oxygen ;  nitrous  acid,  containing  one  volume  of  ni- 
trogen, and  two  of  oxygen ;  and  nitrio  acid,  containing  one  volume 
of  nitrogen,  and  two  and  a-half  of  oxygen ;  each  volume  of  oxygen 
containing  two  combining  proportions. 

How  may  nitrous  oxide  be  obtained  ?  —  By  the  action  of  dilute 
nitric  acid  upon  sine ;  by  exposing  nitrio  oxide  gas  to  iron  filings, 
which  take  from  it  one  proportion  of  its  oxygen;  or  by  heating 
nitrate  of  ammonia,  and  collecting  the  gas  over  water  saturated  with 
salt.  (Fig.  276.) 
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What  is  the  rationale  of  the  last  method  ?  —  The  nitric  acid  con- 
tains one  volume,  or  proportion  of  nitrogen, 
and  two  and  a  half  volumes,  or  five  proper-  Kg  276. 

tions  of  oxygen )  and  the  ammonia  contains  one 
volume  of  nitrc^n,  and  three  of  hydrogen; 
aad  three  volumes  of  hydrogen  take  one  and 
a  half  volumes,  or  three  proportions  of  oxygen, 
and  fionn  water,  while  the  remaining  volume, 
or  two  proportions  of  oxygen,  unite  with  the 
two  of  nitrogen,  to  form  nitric  oxide. 

What  are  the  properties  of  nitrous  oxide?  — 
It  is  a  colourless  gas,  absorbed  bv  water;  sup- 
porting combustion  almost  as  well  as  oxygen, 
explodes  and  forms  water  and  free  nitrogen, 
wbeo  infiamed  with  hydrogen;  and  when 
breathed,  at  first  intoxicates,  but  if  long  con- 
tiaued,  produces  death. 

What  other  name  is  sometimes  given  to  it  ? — 
Laughing  gas;    from   its   peculiarly  exhilarating  and   intoxicating 
efiects. 


S64  CflBMIBTBT. 

Hov  is  nhrie  oxkie  fcrmed  ?  —  It  Ib  gireo  off  dunng  the  actioft  of 
nitric  acid  upon  tlie  metab. 

What  are  its  properties?  —  It  is  a  ookmrleas  gas,  irritadng,  and  in- 
eapaMe  of  being  respired;  ertingnishes  the  &iine  of  a  candle,  but 
sapports  the  comhnstion  of  preriooslj-igmted  charcoal,  or  pbos- 
phflras;  ignites  Homherg's  pjTophoms;  is  slight! j  absoihed  bj 
vater;  abmhs  ozjgen  from  Uie  air,  and  gires  nse  to  red  fumes  of 
nitrons  acid  gas;  when  mixed  with  hydrogen,  in  equal  qnantitj,  it  ifl 
inflammable,  fiMrming  water  and  nitrogen ;  explodes  with  amraonia ; 
does  noi  redden  yegetable  bhies;  and  is  decomposed  by  freshly- 
ignited  platinum  sponge,  by  moistened  iron  filings,  by  strong  beat, 
and  by  repeated  shocks  of  electricify. 

In  what  process  is  it  used  ?  —  In  endiometry,  or  analysis  of  air. 

What  is  its  specific  gravity  t  —  It  is  heavier  than  air,  havbg  a 
specific  gravity  of  1-0375. 

By  what  other  names  is  it  sometimes  designated  ? — Dentoxide,  or 
binoxide  of  nitrogen,  and  nitrons  air. 

What  are  the  properties  of  hyponitroos  acid  ? — It  is  a  dark,  green 
liquid,  extremely  volatile,  and  is  not  used  in  the  arts. 

How  is  nitrons  acid  procured  ?^By  mixing  two  volumes  of  nitnc 
oxide  (containing  one  proportion  of  nitrogen,  and  two  of  oxygen)^ 
with  one  volume  (containing  two  proportions)  of  oxygen ;  or  by  heat- 
ing nitric  acid  in  contact  with  air,  and  collecting  the  fumes;  or  by 
distillation  from  the  nitrate  of  lead. 

What  are  the  properties  of  nitrous  acid  ? — ^When  moist,  it  is  a  gas 
of  a  deep  red  colour;  irritating,  and  incapable  of  being  respired; 
supports  the  combustion  of  moist  bodies,  but  extinguishes  burning 
sulphur;  when  dry  or  anhydrous,  it  is  a  lemon-coloured  liquid,  of  a 
density  =  1*451,  very  volatile;  is  decomposed  by  beat,  and  also  by 
the  metals,  to  which  it  gives  up  a  portion  of  its  oxygen ;  when  mixed 
with  water,  it  is  converted  into  nitric  acid  and  nitric  oxide,  and  if 
the  quantity  of  water  be  small,  the  change  takes  place  slowly,  the 
water  becoming  successively  blue,  green,  yellow,  and  orange. 

What  is  the  commercial  name  of  nitric  acid? — Aqua  fortis. 

With  what  substance  is  it  always  combined?  —  With  a  small 
quantity  of  water. 

How  is  it  obtained  —  By  the  action  of  sulphuric  acid  and  heat 
upon  nitrate  of  potassa,  commonly  called  nitre,  or  saltpetre. 

What  is  the  rationale?  —  It  is  a  case  of  simple  affinity,  or  single 
elective  attraction ;  the  sulphuric  acid  has  an  affinity  for  potassa 
superior  to  that  of  nitric  acid,  unites  with  the  potassa,  and  sets  freo 
the  nitric  acid,  which  is  vaporized  by  the  heat,  and  passes  over  into 
a  receiver,  and  is  condensed. 

How  may  nitric  acid  thus  obtained  be  purified  ?  —  The  sulphurjo 
acid  may  be  precipitated  from  it  by  baryta,  and  the  chlorohydric  acid 
by  0  solution  of  silver. 

"^'hat  are  the  properties  of  nitric  acid  ?  —  It  is  colourless  when 
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pare;  hit  as  it  is  fband  in  oanuDcree,  it  is  of  aa  omige  eokwr*  Cran 
the  piesenoe  iji  nitroos  acid  or  nitne  oxide;  vlien  ooneeatnted  it 
has  a  specific  gmitj  of  155,  boib  at  175^,  and  freeaes  at  — 40^  of 
Fahrenheit;  the  officinal  nitric  acid  has  a  gravitj  of  1-5,  boib  at 
248%  and  contains  tiro  proportions  of  water  to  one  of  add ;  it  red- 
dens TegetaUe  Unes ;  acts  as  a  canstie  i^oo  animal  tissnes ;  and  react* 
with  almost  all  the  metals  exeept  silTer;  and  is  osed  in  medicine,  and 
asacoloozing  material. 

What  name  was  formerij  giren  to  a  mixtore  of  nitric  and  mnriatic, 
or  chlorohydric  acids? — It  was  called  mqjOM  regia,  fiom  its  propcrtj 
^f  dissolving  gold« 

What  is  nitroso-nitric  acid? — An  orange-coloarod  fnming  liquid 
(res'olting  from  the  absence  of  a  sufficient  quantity  of  water  during 
the  formation  of  nitric  acid),  consisting  of  a  mixture  of  nitric  acid, 
and  nitric  oxide  or  nitrous  acid. 

What  are  its  properties?  —  It  ignites  the  essential  oils  and  carbon, 
and  bums  explosively  with  phosphorus ;  and  when  exposed  to  heat^ 
gives  up  nitrous  acid  gas,  and  is  converted  into  pure  nitric  acid. 

What  combinations  does  nitrogen  form  with  chlorine  and  iodine  ? 
— A  chloride,  and  an  iodide  of  nitrogen,  remarkable  for  their  explo- 
sive properties. 

What  combination  does  nitrogen  form  with  hydrogen  ? — Ammonia, 
frequently  called  volatile  alkali,  consisting  of  one  equivalent  of  nitro- 
gen, and  three  of  hydrogen. 

How  is  ammonia  obtained?— By  mixing  equal  parts  of  unslaked 
lime  (oxide  of  calcium)  and  sal  ammoniac  (chlorohydrate  or  hydro- 
chloride or  muriate  of  ammonia),  both  pulverized,  applying  heat,  and 
collecting  the  gas  over  mercury. 

What  is  the  rationale  f — The  chlorohydric  acid  having  a  greater 
affinity  for  lime  than  for  ammonia,  unites  with  the  former  to  form  a 
muriate  or  chlorohydrate  of  lime,  while  the  ammonia  escapes. 

What  are  the  properties  of  ammonia  ?  —  It  is  a  colourless  gas,  of  a 
very  pungent  odour,  veiy  irritating  to  the  eyes  and  nose ;  is  incapable 
of  being  respired,  or  supporting  combustion,  or  of  being  inflamed  in 
the  air;  it  inflames  with  chlorine  spontaneously,  is  exploded  with 
oxygen,  and  by  the  electric  spark ;  it  restores  vegetsible  colours  that 
have  been  changed  by  acids,  and  changes  the  colour  of  turmeric  trom 
yellow  to  brown;  combines  with  and  neutralizes  the  acids;  is  ab 
eorbed  rapidly  by  water,  which  takes  up  from  450  to  670  times  its 
own  bulk;  it  has  a  specific  gravity  of  0*5897 ;  and  is  rendered 
liquid  by  intense  pressure,  or  by  a  temperature  of  —  40®  of  Fahren- 
heit. 

IIow  is  the  aqua  ammonise,  or  liquid  ammonia  obtained?  —  By 
conveying  the  gas  into  water  surrounded  by  ice,  until  the  water  be- 
comes saturated  with  the  gas. 

Why  is  it  necessary  to  surround  the  water  thai  is  to  be  saturated 
48 
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with  loe  ? — Because  the  abeorption  of  the  gas  would,  otherwise,  eanse 
Bach  an  elevation  of  temperatore  as  woold  interfere  with  the  process. 
What  is  the  name  of  the  amalgam  whieh  has  been  disoofrered  by 
means  of  the  Toltaie  circnit  acting  with  muriate  of  ammonia  and 
mercniy  ?  ^~  AmmoDiom. 

CHLOaiVB. 

How  does  chlorine  exist  in  nature  ? — Only  in  combiaatiDQ  ;  and  in 
most  abundance  in  marine  salt. 

What  was  chlorine  formerly  supposed  to  he  ? — Oxygenated  muiiatifl 
acid,  or  oxymuriatic  acid. 

How  is  it  obtained  ? — It  is  obtained  by  heating  in  a  retort  btnoxide 
of  manganese  with  chlorohydric^  or  hydrochlorio,  or  muriatie  acid, 
and  collecting  the  gas  over  a  pneumatic  trough  or  cistern. 

What  is  the  raiionale  of  this  process? — The  muriadc  acid  is  de- 
composed into  its  elements  of  chlorine  and  hydrogen,  and  the  btnoxide 
of  manganese  gives  up  oxygen,  which  unites  with  the  hydrogcD  to 
form  water,  while  the  chlorine  escapes,  or  thus  — 

Hjdrochlorie  /Chlorine Chlorine. 

acid  \  Hydrogen '-^    Water. 


~^*  Vl^  \  Manganese :r^=^  Chloride  of  mangane 


Hydrochloric  /Chlorine-                 _^^^^ 
acid  \  Hydrogen ""'•-•fc^  Water. 

What  are  the  properties  of  chlorine?  —  It  is  a  gas  of  a  greenish- 
yellow  colour;  becoming  liquid  under  great  pressure;  a  non-conductor 
of  electricity;  a  good  supporter  of  combustion,  and  incapable  of  sup- 
porting animal  life ;  proving  fatal  when  respired ;  imparts  to  the  hand 
a  sensation  of  warmth;  is  absorbed  by  water;  and  is  much  used  for 
blecching. 

How  does  it  act  in  bleeching? — It  decomposes  the  water,  combin- 
ing with  the  hydrogen  to  form,  chlorohydric  acid  gas,  and,  fi:eeing  the 
oxygen,  enables  it  to  act  upon  the  colouring  matter. 

What  precaution  is  necessary  in  collecting  chlorine  over  water  in 
the  pneumatic  trough?— To  saturate  the  water  with  common  salt; 
or  to  cork  and  remove  the  gas  bottles  from  the  water  as  soon  as  they 
are  filled,  to  prevent  the  absorption  of  the  gas. 

How  may  chlorine  be  shown  to  be  a  supporter  of  combusdon?-^ 
By  introducing  phosphorus,  or  Dutch  gold-leaf,  or  powdered  anti- 
mony into  the  gtis ;  when  they  will  immediately  take  fire. 

What  is  the  symbol,  and  what  the  chemi(»d  equivalent,  and  the 
specific  gravity  of  chlorine?  —  Its  symbol  is  CI,  its  chemical  eqaiva- 
lent  is  86  (or  more  nearly  85'42),  and  its  specific  gravity  2-47^. 

Has  chlorine  gas  ever  been  condensed  to  the  form  of  a  liqtud?-;- 
'^'^ ;  by  a  pressure  of  about  four  atmospheres,  into  a  yellow  limpid 
'd 
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Whmt  fceTmiontMHi  is  gireii  to  tlie  non-cUoro-aeids  ? — ^The  tcrmiDft- 
tiuD  idey  as  chloride  of  calcium. 

What  are  the  principal  eombiiiatioDa  formed  bj  oxjgen  and  chlo- 
line  ? — ^fiadhkHine  or  protoxide  <^  chlorine^  or  hypochioros,  and  com- 
posed of  half  a  Tolnme  of  oxjgen '  and  one  of  chlorine ;  chlorous  acid, 
or  'tritoxide  or  peroxide  of  chlorine,  eompoeed  of  one  and  a  half 
Tolumes  of  oxjgen  to  one  of  chlorine ;  chloric  acid,  composed  of  two 
and  a  half  Tolumes  of  oxygen  to  one  of  chlorine ;  and  oxjchloric  or 
perchloric  acid,  composed  of  three  and  a  half  Tolumes  of  oxjgen  to 
one  of  chkmne. 

What  are  the  properties  of  euchlorine  or  protoxide  of  chlorine  1  — 
It  is  ft  gas  of  an  orange-jellow  colour,  slightlj  greenish ;  first  redden- 
ing and  afterwards  whitening  vegetable  blues;  absorbed  bj  water; 
supporting  combustion  for  a  very  short  time ;  and  exploding  when 
brought  into  oontact  with  phosphorus,  Duteh  gold-leaf,  powderod  an- 
feimimj,  or  arsenic,  or  when  heated  to  100^  of  Fahronbeit;  occupjiug 
one-fifth  more  space  after  explosion. 

What  is  this  supposed  bj  some  to  be  ? — ^A  mixture  of  chlorous  acid 
and  chlorine. 

What  are  the  properties  of  chlorous  acid  ?  —  It  is  a  gas  of  a  deep- 
jellow  colour,  of  an  aromatic  odour;  is  absorbed  bj  water;  whitens 
Tcgetables  blues ;  is  exploded  bj  artificial  heat  or  bj  the  rajs  of  the 
sun ;  and  maj  be  liquified  bj  great  pressure. 

What  are  the  properties  of  chloric  acid  ?  —  It  is  an  oleaginous 
liquid;  colourless,  sour  and  astringent;  reddens  vegetable  blues;  and 
is  an  exception  to  the  rule  that  the  compounds  of  chlorine  precipitate 
the  salts  of  silver  from  their  solut^pns. 

Whal  are  the  properties  of  perchloric  acid  ?-^  It  exists  onlj  in  the 
liquid  fioroi,  and  in  combination  with  water;  is  transparent,  colour- 
less, sour  to  the  taste,  reddens  vegetable  blues,  and  is  less  easilj 
decomposed  than  anj  other  of  the  combinations  of  oxjgen  and 
chlorine. 

What  compound  is  formed  bj  chlorine  and  hjdrogen,  and  how  is  it 
prepared  ?  —  Chloride  of  hjdrogen,  prepared  bj  transmitting  chlorine 
gas  through  a  solution  of  muriate  of  ammonia.  It  is  a  highlj  ex- 
plosive compound. 

Does  not  chlorine  form  compounds  with  carbon,  carbonic  acid, 
phosphorus,  boron,  and  silver  ?  —  Yes. 

BBOMIKK. 

Wbere  does  bromine  exist  in  nature? — In  the  water  of  the  ocean, 
of  the  Dead  Sea,  and  of  most  of  the  salt  springs  in  Europe,  in  the 
form  of  hjdrobromate  of  magnesia,  and  has  latelj  been  discovered  in 
a  spring  in  this  State. 

How  is  it  obtained  ? — ^The  mother  wa^r  of  marine  or  common  salt 

•  ft  mUBt  be  kept  in  mind  that  one  ToInme  of  oxygen  contains  two  combiiH 
iDg  proportions ;  thej  being  half  the  size  of  those  of  chlorine  or  hydrog  ii. 
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is  impregnated  witli  chlorine,  till  it  acquires  a  hyacinth-red  tinge; 
the  chlorine  combines  with  the  hydrogen  and  earth  of  a  hydro-bromate 
of  magnesia  which  exists  in  that  water ;  the  bromine  thus  displaced 
mingles  with  the  water  which  is  to  be  washed  with  ether;  the  etherial 
solution  of  bromine  being  treated  with  potash,  a  bromide  of  potassium 
is  produced,  which,  by  the  combined  action  of  heat,  sulphuric  acid 
and  manganese,  evolves  bromine. 

What  are  the  properties  of  bromine  ?  —  It  is  a  liquid  of  a  dark  red 
colour;  boiling  at  89**,  and  becoming  solid  at  from  — 7^  to  — 12* 
below  zero  of  Fahrenheit;  very  volatile,  emitting  red-coloured  fumes; 
is  slightly  soluble  in  water,  alcohol,  and  ether;  whitens  vegetable 
blues,  produces  a  yellow  colour  with  starch,  does  not  support  combus- 
tion ;  is  destructive  of  animal  life ;  and  resembles  chlorine  in  its  pro- 
perties and  combinations. 

What  are  its  principal  combinations  ?  —  With  oxygen  it  forms  bro- 
mio  acid ;  with  hydn^en,  bromohydric,  or,  as  it  is  usually  called, 
hydrobromic  acid ;  and,  with  various  radicals,  it  forms  bromides. 

How  is  bromine  most  easily  detected?  —  By  means  of  chlorine, 
which  displaces  it  from  its  combinations. 

What  is  the  symbol  of  bromine,  and  what  its  specific  gravity  and 
chemical  equivalent?  —  Its  symbol  is  Br.,  its  specific  gravity  is  (com- 
pared with  water)  2*966,  its  chemical  equivalent  is  784. 

IODINE. 

Where  does  iodine  exist  in  nature  ?  —  In  sponges  and  various  sea- 
weeds; and  in  the  waters  of  various  mineral  springs. 

How  is  it  generally  obtained  ?  -—  From  the  lixivium  or  lye  which 
remains  after  the  manufacture  of  carbonate  of  soda ;  the  residuum  is 
treated  with  sulphuric  acid  and  heat  in  a  retort,  when  the  iodine 
passes  over  in  the  form  of  crystals  of  an  intensely  purple  or  black 
colour. 

What  are  the  properties  of  iodine  ?  —  It  is  a  bluish-black  solid,  of  a 
metallic  lustre,  brittle,  and  almost  insoluble  in  water,  but  is  soluble  in 
alcohol  and  ether;  it  melts  at  225°,  and  volatilizes  at  350°  when  dry; 
but  when  moist,  at  a  temperature  lower  than  that  of  boiling  water ;  is 
a  non-conductor  of  electricity ;  is  an  acrid  poison  when  taken  in  hx^se 
quantities ;  does  not  bum  in  oxygen ;  produces  a  deep  blue  or  purple 
colour  with  starch;  and  its  vapour  is  incapable  of  supporting  req)ira- 
tion. 

What  is  its  symbol,  and  what  its  specific  gravity  and  chemical  equi- 
valent?—  Its  symbol  is  I,  its  specific  gravity,  when  solid,  is  3-0844; 
when  in  the  form  of  vapour,  8*716  (compared  with  air  as  the  unit); 
its  equivalent  b  126*3. 

How  may  starch  be  used  as  a  test  for  iodine  ?  —  The  liquid  to  be 
tested  should  first  be  rendered  slightly  acid,  by  means  of  nitric  acid, 
when,  by  adding  starch  (if  iodine  be  present),  a  dark  purple  iodide 
of  starch  will  be  formed ;  or  the  liquid  may  be  tightly  corked,  and  a 
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piece  of  moist  paper,  sprinkled  with  the  powdered  starch,  suspended 
from  the  cork ;  and  if  iodine  be  present;  iodide  of  starch  will  be  pre- 
cipitated upon  the  paper. 

How  may  starch  be  detected  by  means  of  iodine  ? — The  liquid  may 
bo  boiled  with  a  small  quantity  of  starch,  and  a  watery  solution  of 
chlorine,  or  a  small  quantity  of  sulphuric  acid,  added  through  a  tube 
passing  to  the  bottom  of  the  liquid,  when  the  acid  will  set  the  iodine 
free,  and  allow  it  to  act  upon  the  starch,  producing  the  characteristic 
blue  or  violet  colour. — [^Hare's  ChemutryJ] 

,  What  compounds  does  iodine  form  with  hydrogen,  oxygen,  chlorine, 
and  bromine?  —  With  hydrogen,  it  forms  hydriodic  acid;  with  oxy- 
gen, iodic  and  hyperiodic,  or  oxyiodic  acid ;  'with  chlorine,  a  proto- 
chloride  and  a  perchloride ;  and  with  bromine,  a  protobromide  and  a 
porbromide. 

VLUOBINH. 

How  does  fluorine  exist  in  nature  ?  —  It  exists  in  most  abundance 
in  Derbyshire  or  fluor  spar,  which  is  a  fluoride  of  calcium. 

For  what  is  it  most  remarkable  ?  —  It  is  remarkable  for  the  corro- 
siye  nature  of  its  compounds,  one  of  which  (fluobydric  acid)  even  cor- 
rodes glass. 

Has  fluorine  ever  been  obtained  in  a  separate  state  ?  —  Yes,  very 
lately. 

What  is  its  symbol,  and  what  its  equivalent?  —  Its  symbol  is  F. ; 
its  equivalent,  18-68. 

What  combinations  does  fluorine  form  with  hydrogen,  bromine,  and 
silicon  ?  —  Hydrofluoric  or  fluohydrio  acid,  fluobono*  and  fluosilicio 
acids  (and  it  forms  none  with  oxygen). 

8ULPHVB. 

How  is  sulphur  obtained?  —  It  is  obtained  by  sublimation  from 
numerous  combinations  existing  in  nature^  commonly  called  pyrites  or 
sulphurets. 

What  are  the  properties  of  sulphur  ?  —  It  is  a  brittle  solid,  of  a 
pale  greenish-yellow  colour:  odorous  when  rubbed;  insoluble  in 
water,  but  soluble  in  boiling  oil  of  turpentine ;  is  a  non-conductor  of 
electricity,  and  becomes  negatively  electrified  by  friction ;  undergoes 
a  feeble  combustion  at  180®,  melting  at  225**,  and  is  subHmed,  when 
in  elose  vessels,  at  600® ;  being  deposited,  upon  cooling,  in  the  form 
of  minute  crystals,  known  as  flowers  of  sulphur. 

How  may  it  be  rendered  ductile  f  —  By  heating  it  to  428®.  and 
pouring  it  into  water. 

How  may  sulphur  be  obtained  in  crystals  of  appreciable  sisse? 
(Fig.  277.)  —  By  melting  it,  and  allowing  it  to  cool  partially;  and 
then  piercing  the  outer  crust,  and  pouring  off  the  still  fluid  portion. 

How  may  sulphur  be  made  to  unite  with  alcohol?  —  By  bringing 
the  two  substances  into  contact  in  the  state  of  vapour. 
48* 
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How  may  sulphur  and  water  be  made  to  oorabine  ?  —  By  boiling 
them   together   with  lime   and   chlorohydric,  or 
Fig.  277.  muriatic  acid,  filtering,  and  adding  sufficient  mu- 

riatic acid  to  form  a  soluble  muriate  of  lime, 
which  remains  in  solution,  while  the  sulphur  is 
precipitated  in  the  form  of  a  hydrate  <^  sulphur, 
denominated,  by  the  pharmaoopoeias,  lao  ml- 
phnris. 

What  is  the  symbol,  and  what  the  specific 
gravity,  and  the  equivalent  number  of  sulphur? 
— Jts  symbol  is  bj  its  specific  gravity  la  1*99; 
its  chemical  equivalent  16-1. 

What  are  the  combinations  of  sulphur  with  oxygen? — Sulphurous 
acid,  containing  one  proportion  of  sulphur,  and  two  of  oxygen ;  sul- 
phuric acid,  =  one  of  sulphur,  and  three  of  oxygen ;  hyposulphurous 
acid,  =  two  of  sulphur,  and  two  of  oxygen;  and  hyposulphuric  acid. 
=  two  of  sulphur,  and  five  of  oxygen. 

Describe  the  formation  and  properties  of  sulphurous  acid.  —  It  is 
formed  by  the  ordinary  combustion  of  sulphur  in  atmospheric  air,  or 
in  oxygen ;  is  a  colourless  gas  of  a  pungent  sulphurous  odour,  fitital  to 
animal  life,  incapable  of  supporting  combustion,  and  reddens  vegeta- 
ble blues. 

How  was  sulphuric  acid  formerly  obtained  ?  —  By  distillation  from 
sulphate  of  iron,  or  green  vitriol ;  from  which  it  took  the  name  of  oil 
of  vitriol. 

How  is  it  now  usually  obtained? — By  burning  sulphur,  previously 
mixed  with  one-eighth  of  its  weight  of  nitrate  of  potassa  or  nitre,  and 
conducting  the  vapour  into  a  leaden  chamber  containing  water. 

What  is  the  rationale  of  this  process?  —  The  nitnc  acid  of  the 
nitrate  of  potassa  (containing  one  proportion  of  nitrogen,  and  five  of 
oxygen),  is  decomposed,  giving  up  three  parts  of  oxvgen,  which  unite 
with  a  portion  of  the  sulphur  to  form  sulphuric  acid ;  the  sulphuric 
acid  combines  with  the  potassa,  to  form  sulphate  of  potassa ;  while 
the  remaining  portion  of  the  sulphur  is  converted  into  sulphurous 
acid  by  uniting  with  the  oxygen  of  the  air;  the  nitric  acid,  having 
been  converted  into  nitric  oxide  by  the  loss  of  three  parts  of  oxygi»n. 
cronibincs  with  the  oxygen  of  the  air,  and  forms  nitrous  acid ;  the 
8u]phurous  and  nitrous  acids  then  unite  with  the  aqueous  vapour  in 
the  leaden  chamber,  to  form  a  crystalline  compound,  which,  upon 
fulling  into  the  water  is  decomposed,  and  the  nitrous  acid  gives  up 
one  proportion  of  its  oxygen  to  the  sulphurous  acid,  by  which  the 
sulphurous  is  converted  m  sulphuric  acid,  which  combines  with  the 
water,  while 'the  nitrous  acid  is  changed  into  nitric  oxide,  which 
again  combines  with  the  oxygen  of  the  air,  sulphurous  acid,  and 
moisture,  to  form  more  of  the  crystalline  compound. 

How  is  the  sulphuric  acid  finally  obtiined?  —  By  evaporating  the 
water,  and  distilling  the  acid  to  free  it  from  sulphates  of  potiiss;i  and 
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lead ;  taking  care,  if  the  retort  be  of  glass,  to  introduce  some  pieces 
of  platinum,  the  presence  of  which  enables  the  acid  to  boil  without 
endangering  the  glass. 

What  are  the  properties  of  sulphuric  acid  ?  —  It  is  a  dense,  colour- 
lessy  calj  fluid ;  having  a  strong  affinity  for  the  alkalies  and  for  water, 
with  which,  when  mixed  in  the  proportion  of  three  of  aeid,  to  one  of 
water,  it  produces  great  heat;  it  explodes  when  mixed  with  hot 
water ;  reddens  vegetable  blues,  and  boils  at  620^. 

What  is  its  specific  gravity?  —  From  1*847  to  1-850, "when  in  its 
most  concentrated  form. 

What  is  the  best  test  for  sulphuric  acid  ?  —  Baryta,  with  which  it 
forms  an  insoluble  precipitate  of  sulphate  of  baryta. 

What  phenomena  are  produced  by  sulphur  when  heated  in  contact 
with  the  metals?-^ If  the  metals  be  finely  divided,  combustion 
ensues,  which  also  takes  place  when  iron  is  exposed  to  a  jet  of  the 
vapour  of  heated  sulphur. 

What  are  the  combinations  of  sulphur  with  chlorine,  bromine  and 
iodioe  ?  —  With  chlorine  it  forms  two  compounds,  one  of  which  con- 
tains 2  atoms  of  sulphur,  and  one  of  chlorine ;  and  the  other,  one 
atom  of  each ;  with  bromine  it  forms  a  reddish,  oleaginous  fuming 
liquid ;  and  with  iodine,  an  iodide,  of  a  steel  gray  colour. 

What  other  acids  of  sulphur  have  been  discovered  ? — Sulphuretted 
hyposulphuric  acid  SgOs,  and  bisulphuretted   hyposulphuric  acid, 

SELENIUM. 

What  is  selenium  ?  —  A  rare  substance,  resembling  sulphur  in  its 
chemical  relations ;  it  is  a  reddish  brown,  solid  body,  somewhat  trans- 
lucent; sp.  gr.  4-3,  at  212*^  it  melts,  and  at  650®  boils;  insoluble  in 
water,  and  emits  a  disagreeable  odour  when  heated  in  the  air.  It  be* 
longs  to  the  basacigen  class  of  Dr.  Hare ;  symbol,  Se. 

What  combinations  does  it  form  with  oxygen  ? — Oxide  of  selenium, 
seleoious,  and  selenic  acids. 

pBOBPsoans. 

From  what  may  phosphorus  be  obtained  ?  —  From  bones,  in  which 
it  exists  as  a  phosphate  of  lime ;  or  from  urine,  in  which  it  exists  as 
a  phosphate  of  soda. 

How  is  it  obtained  from  bones  ?^ The  bones  are  first  burned  until 
the  animal  matter  contained  in  them  is  destroyed,  sulphuric  acid  is 
then  added,  which  unites  with  the  lime  and  sets  the  phosphoric  acid 
free;  the  oxygen  is  separated  from  the  phosphoric  acid  by  igniting  it 
with  charcoal  or  carbon,  which  unites  with  the  oxygen,  and  the  phos- 
phorus escapes  from  the  retort,  and  is  condensed  in  the  water  in  which 
the  beak  of  the  retort  \a  immersed. 

How  is  phosphorus  obtained  from  urine  ?  —  By  adding  nitrate  of 
iead ;  the  nitric  acid  of  which  upites  with  the  soda,  and  the  phospho- 
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ric  acid  of  the  phosphate  of  lead  unites  with  the  oxide  of  lead  to  Umn 
phosphate  of  lead,  from  which  the  phosphoraa  may  be  distilled  witk 
charcoal,  and  condensed  in  water,  as  in  the  former  proeess. 

How  is  phosphorus  afterwards  prepared  for  use  f — Bj  being  melted 
in  hot  water,  and  pressed  through  chamois  leather. 

What  are  the  properties  of  phosphorus  2^  — *  When  pure,  it  is  odour- 
less and  translucent;  but,  as  generally  found,  it  is  of  a  fleshy  colcjoi^ 
and  of  a  lustre  and  consistence  resembling  wax ;  emitting  a  peculiar 
odour,  from  its  combining  with  oxygen;  is  rendered  brittle  by  a  yery 
small  proportion  of  sulphuric  acid ;  undergoes  a  slow  combustion  in 
the  open  air  at  ordinary  temperatures ;  is  readily  ignited  by  frieti^n  : 
melts  at  108^  ;  inflames  at  148^ ;  is  Tapoiised  at  550° ;  when  ignited 
in  oxygen  burns  with  extreme  brilliancy;  is  insoluble  in  water;  but 
is  soluble  (with  the  aid  of  heat)  in  naphtha,  and  in  the  fixed  and 
volatile  oils. 

What  is  .the  specific  gravity,  and  what  its  symbol  and  the  chemical 
equivalent  of  phosphorus  ?  —  Its  specific  gravity  is  1  77,  its  symbol  is 
P.,  its  equivalent  16,  or  more  accurately  15-7. 

What  combinations  does  it  form  with  oxygen?  —  Oxide  of  plio»> 
phorus  =:  one  proportion  of  oxygen  and  three  of  phosphorus ;  hypo- 
phosphorus  acid  :=  three  of  oxygen  and  two  of  phosphorus ;  and 
phosphoric  acid  =a  five  of  oxygen  and  two  of  phosphorus. 

How  is  phosphoric  acid  obtained  7-^  By  adding  sulphuric  acid  to  a 
solution  of  phosphate  of  baryta;  the  sulphuric  acid,  by  its  supeiipr 
affinity  for  baryta,  precipitates  an  insoluble  solution. 

Can  it  ever  be  obtained  entirely  free  from  water? — It  cannot,  but 
it  may  be  eoncentrated  by  evaporation. 

What  are  its  properties?  —  It  is  a  viscid,  inodorous,  oolomless 
liquid,  reddening  vegetable  blues,  and  producing  a  yellow  precipitate 
with  nitrate  of  silver;  and  when  heated  to  redness,  acquires  the  pro- 
perty of  corroding  glass  or  porcelain. 

What  is  formed  when  phosphoric  acid  is  heated  to  a  red  heat,  and 
allowed  to  cod?  —  A  transparent,  brittle  glass,  which  pnoduoes  a 
white  precipitate  with  nitrate  of  silver;  and  has  received  the  name  of 
paraphosphoric  or  metaphosphorio  acid,  or  monobasic  phosphoric  a4sid. 

What  effect  is  produced  upon  paraphosphorie  acid  by  exposure  to 
the  air  ?  —  It  deUquesoes,  and  is  converted  into  phosphoric  add. 

What  name  is  given  to  the  acid  contained  in  phosphate  of  «Mia 
after  it  has  been  exposed  to  a  red  heat?*-*Pyropno0phorio  add,  or 
bibasic  phosphoric  acid. 

What  are  these  three  adds  said  to  be  ? — Isomeric  bodies ;  beeause 
they  consist  of  the  same  proportions  of  the  same  constituents,  but 
differ  in  their  properties. 

What  is .  the  only  other  compound  of  phosphorus  possessing  any 
remarkable  properties?  —  Perphosphuretted  hydrogen,  eondsting  fi 
phosphorus  and  hydrogen  united  in  proportions  that  have  not  been 
accurately  ascertained. 
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What  ape  ita  properties?  —  It  is  a  colourless  gas,  having  a  bitter 
taste,  and  an  odour  liie  garlic;  is  absorbed  in  a  slight  degree  by  water; 
and  when  allowed  to  escape  into  oxygen  or  atmospheric  air,  it  explodes 
with  a  brilliant  flash,  leaving  a  wreath  of  smoke^  consisting  of  watery 
vapour  and  phosphoric  acid. 

Does  phosphorus  form  compounds  with  chlorine^  bromine,  iodine, 
aulphur,  and  selenium  ?^-«  Yes. 


How  does  carbon  exists  in  nature  7 .—  It  exists  in  a  state  of  purity 
in  the  diamond,  and  combined  with  various  substances  in  coal,  wood, 
animal  matter,  and  plumbago. 

How  is  it  generally  obtained  for  use  ?  -—  It  is  obtained  in  a  state 
sufficiently  pure,  in  the  form  of  charcoal,  by  heating  wood  to  redness 
without  access  of  air;  so  that  the  hydrogen  and  oxygen  are  driven 
off. 

What  are  the  properties  of  charcoal  obtained  from  wood?  —  It  is 
black,  hard,  brittle ;  without  taste  or  smell ;  a  very  good  radiator,  but 
a  bad  conductor  of  heat;  a  very  good  conductor  of  electricity;  inso- 
luble in  water ;  not  affected  by  exposure  to  air  and  moisture  ;  has  a 
great  affinity  for  oxygen ;  is  acted  upon  with  difficulty  by  nitric  acid ; 
is  highly  combustible,  burning  brilliantly  in  oxygen ;  absorbs  large 
quantities  of  gases,  and  f^ves  them  up  again  when  heated ;  and  absorbs 
the  odoriferous  and  cok>uring  principles  of  most  animal  and  vegetable 
substances. 

What  is  animal  charcoal?  —  Charcoal  obtained  from  bones,  usually 
in  the  form  of  a  powder  called  ivoiy  black;  and  principally  used  in 
the  arts  as  a  deooloriidng  and  antiseptic  material. 

In  what  form  is  carbon  sometimes  precipitated  in  a  pure  state  from 
coal  gas?  —  In  the  form  of  long  brittle  filaments,  resembling  tufts  of 
hair. 

What  is  the  symboli  and  what  the  chemical  equivalent  and  the 
specific  gravity  of  carbon?  —  Its  symbol  is  C,  its  equivalent  number 
6*12,  its  specific  gravity,  when  in  the  form  of  diamond  or  of  charcoal 
reduced  to  powder,  is  about  3*5. 

What  are  the  principal  compounds  of  carbon  and  oxygen  ?  —  Car- 
bonic oxide,  consisting  of  one  proportion  or  volume  of  carbon  and  one 
proportion  or  half  a  volume  of  oxygen ;  carbonic  acid,  =  one  propor- 
tion of  carbon  and  two  of  oxygen ;  and  oxalic  acid,  =  two  proportions 
or  volumes  of  carbon,  and  three  proportions,  or  one  and  a  half  volumes 
of  oxygen. 

How  is  carbonic  oxide  obtained?  —  By  heating  chalk  (carbonate 
of  lime)  with  iron  filings ;  when  one  proportion  of  the  oxygen  unites 
with  the  iron,  while  one  proportion  of  carbon  and  one  of  oxygen  are 
liberated  and  form  carbonic  oxide,  or  by  acting  upon  oxalic  acid  v' 
solphnric  acid  and  heat,  and  passing  the  gas  which  escapes  thr< 
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a  solution  of  caustic  potash,  whicb  combines  with  caroonio  acid;  which 
is  formed  at  the  same  time  while  the  carbonic  oxide  escapes. 

What  are  the  properties  of  carbonic  oxide  ? — It  is  a  colourless  gas, 
not  decomposed  by  heat  or  electricity ;  burns  in  oxygen,  and  is  con- 
verted intx)  carbonic  acid ;  is  incapable  of  supporting  life  or  combus- 
tion ;  does  not  redden  vegetable  blues ;  and  has  a  specific  gravity  of 
0-9727  ;  and  has  never  been  liquefied. 

Where  does  carbonic  acid  exist  in  nature? — In  limestone  and 
marble,  in  the  form  of  carbonate  of  lime,  and  in  the  atmosphere^  and 
in  various  mineral  springs. 

llow  may  it  be  obtained  ?  (Fig.  278.)  — By  the  action  of  heai  or 

Fig.  278. 
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of  acids  upon  any  of  the  carbonates,  by  the  combustion  of  charcoal^  and 
by  the  vinous  fermentation. 

What  are  its  properties  ?  —  It  is  a  colourless,  inodoroas  gas,  having 
a  specific  gravity  of  1-5239;  is  fatal  to  life,  or  to  combustion,  even 
when  diluted  with  four  times  its  bulk  of  oxygen ;  reddens  vegetable 
blues  ;  is  absorbed  by  water ;  is  not  inflammable ;  forms  insoluble  car- 
l)onates  with  lime,  baryta,  strontia,  magnesia,  and  oxide  of  lead ;  is 
capable  of  being  liquefied  by  a  pressure  equal  to  forty  atmospheres, 
and  also  solidified^  is  antiseptic ;  and  gives  up  its  oxygen  to  potassium, 
which  bums  in  it.     (For  oxalic  acid,  see  Organic  Chemiahy.) 

What  are  the  general  characteristics  of  the  compounds  of  carbon 
and  h vdrogen  ?  —  Their  inflammability ;  their  inability  to  support  re- 
spiration or  combustion  ]  the  property  that  they  possess  of  neutraliaing 
powerful  acids ;  and  from  many  of  them  being  isomeric,  or  consisting 
of  the  same  ingredients  in  the  same  proportions ;  and  some  being  also 
polymeric,  or  consisting  of  the  same  ingredients  or  elements  in  the 
same  proportions,  but  differing  in  their  degrees  of  condensation. 

What  are  the  most  important  of  these? — Light  carburetted  hydro- 
gen or  fire  damp,  and  dcuto-carbo-hydrogen,  or  defiant  gas,  sometiiueB 
sailed  carburetted  hydrogen  or  hydroguret  of  carbon. 

llow  is  light  carburetted  hydrogen  or  fire-damp  generated  ? — It  is 
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Fig.  279. 
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erolyed  from  tbe  mud  of  sti^ant  waters,  and  is  also  generated  in 

many  coal  mines ;  but  cannot  well  be  prepared  artifi- 

eially. 

What  are  its  properties  ? — ^It  is  a  colourless  gas ;  in- 
capable of  supporting  respiration ;  highly  inflammable ; 
and  hayii^  a  specific  grarity  equal  to  0*5598. 

What  is  the  principal  of  Sir  Humphry  Davy's  safety 
lamp  ?  (Fig.  279.)— The  inflammable  gas  passes  through 
the  ganse  and  bums  upon  the  inside  of  the  lamp, 
while  the  gas  on  the  outside  is  prevented  from  taking  ^ley 
by  the  cooling  effect  produced  upon  the  gas  by  its  passage 
through  the  wire  gauze,  unless  the  gauze  be  allowed  to 
become  red  hot,  and  a  current  of  the  inflammable  gas 
were  passed  through  it  so  rapidly,  as  not  to  allow  it  to 
be  cooled. 

How  may  defiant  gas  be  obtained?  —  By  heating 
a  mixture  of  alcohol  and  sulphuric  acid ;  during  which 
process  the  sulphuric  acid  takes  the  water  which  is  es- 
sential to  the  constitution  of  alcohol,  and  leaves  the 
gas ;  or  the  alcohol  may  be  deprived  of  its  water  by  pas- 
sing its  vapour  through  a  red-hot  porcelain  tube. 

What  are  the  constituents  and  the  properties  of  this 
gas? — It  is  composed  of  two  volumes  of  carbon  (in 
vapour),  and  two  of  hydrogen,  condensed  into  one 
volume;  b  a  colourless  gas,  having  a  specific  gra- 
vity equal  to  0  9808 ;  is  destructive  to  life  when  respired  ;  bums  bril- 
liantly when  ignited  in  oxygen,  or  atmospheric  air,  and  is  used  for  the 
purpose  of  illumination ;  explodes  violently  when  mixed  with  oxygen 
and  ignited ;  and  forms,  with  chlorine,  a  yellow  oily  liquid,  sometimes 
called  chloric  ether,  this  gas  has  been  liquefied. 

What  is  naphtha  ?  —  A  volatile  liquid,  of  a  strong,  peculiar  odour, 
very  inflammable ;  has  a  specific  gravity  equal  to  0*753  ;  boils  at  158'' 
of  Fahrenheit;  insoluble  in  water,  but  soluble  in  pure  alcohol  and  in 
the  oils;  contains  no  oxygen,  but  consists  of  carbon  and  hydrogen  in 
the  proportion  of  6  to  5 ;  and  is  found  native,  or  obtained  by  distilla- 
tion from  the  tar  of  bituminous  coal. 

What  important  compound  does  carbon  form  with  nitrogen  ?  — 
Cyanogen,  which  is  classed  by  Berzelius  among  the  halogen,  and  by 
Professor  Hare  among  the  basacigen  bodies. 

How  is  it  obtained  ? — ^By  decomposing  thebicyanide  (orbicyanuret) 
of  mercury  by  heat  in  a  retort,  and  collecting  the  gas  over  mercury. 

What  are  its  properties  ? — It  is  a  colourless  gas,  of  a  pungent  and 
peculiar  odour;  extremely  irritating,  and  incapable  of  supporting  res- 
piration or  combustion ;  bums  with  a  violet-coloured  flame,  from  which 
It  derives  its  nune ;  is  rendered  liquid  by  pressure ;  and  is  solidified 
by  cold;  is  absorbed  by  alcohol,  and  by  water;  is  decomposed  by 
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eloctricity ;  combines  with  various  bodies  as  an  clectro-negadve ;  and 
has  a  specific  gravity  equal  to  1  *8157. 

What  is  its  composition  ? — It  is  a  bicarburet  of  nitrogen ;  contain- 
ing two  volumes  of  carbon  and  one  of  nitrogen^  condensed  into  one 
volume. 

What  is  its  symbol  and  its  equivalent  number  F  —  Its  sjrmbol  may 
be  written  20  +  N,  or  Cy;  its  equivalent  is  26-89. 

What  is  the  most  important  compound  of  which  cyanogen  forms  a 
part  ? — Cyanhydric  acid,  otherwise  called  hydrocyanic  or  prussic  acid, 
consisting  of  one  volume  of  cyanogen  and  one  of  hydrogen. 

In  what  does  prussic  acid  exist  m  nature  ?  —  In  the  leaves  of  the 
laurel  and  peach  trees,  and  in  the  kernel  of  the  bitter  almond. 

How  is  it  obtained  ? — By  the  action  of  chlorohydiic  or  hydrochloric, 
or  muriatic  acid  upon  bicyanide  of  mercury;  the  chlorine  of  the 
cWorohydric  acid  uniting  with  the  mercury  to  form  a  chloride,  while 
the  cyanogen  and  hydrogen  unite  to  form  cyanhydric  or  prussic  acid, 
which  is  condensed  in  a  receiver  surrounded  with  ice. 

What  are  its  properties  ? — It  is  a  colourless  liquid,  having  a  pow- 
erful odour,  resembling  that  of  peach  leaves }  veiy  volatile,  lM>iliBff  at 
79^,  freezing  at  O**,  and  evaporating  so  rapidly,  when  exposed,  Siat 
one  portion  is  frozen  by  the  evaporatiou  of  the  other }  is  extremely 
poisonous  when  its  vapours  are  breathed,  or  when  it  is  spilt  upoo  the 
skin;  has  a  very  slight  acid  action,  scarcely  reddening  vegetable 
blues ;  and  is  decomposed  by  the  metallic  oxides,  forming  with  them, 
by  an  interchange  of  elements,  cyanides  or  cyanurets  of  the  metals 
and  water ;  its  specific  gravity  is  0-7058. 

Does  cyanogen  combine  with  sulphur^  chlorine,  bromine,  and 
iodine  ?  —  Yes. 

BOftOV. 

From  what  source  is  boron  obtained  t  —  From  borax,  which  is  a 
native  biborate  of  soda. 

How  is  the  process  conducted  ? — Sulphuric  acid  is  added  to  a  satu- 
rated solution  of  the  biborate  of  soda  in  water,  when  the  sulphuric 
acid  unites  with  tlie  soda,  displacing  the  boric  or  boracic  acid,  which 
is  precipitated  in  the  form  of  oiystals,  and  from  which  boron  is  ob- 
tained by  heating  the  acid  in  contact  with  potassium,  which  takes 
away  its  oxygen. 

What  are  the  properties  of  boron  ? — ^It  is  a  solid,  of  a  dark  olive  ookmr, 
insipid,  inodorous,  slightly  soluble  in  water,  and  insoluble  in  alcohol, 
ether,  or  the  oils ;  is  a  non-conductor  of  electricity,  is  infusible,  hut 
when  heated  in  air  or  oxygen,  to  600^  Fahronheit,  its  sor&oe  takes 
fire,  and  forms  a  crust  of  boric  acid  around  the  interior  portion,  which 
is  rendered  denser  and  moro  difficult  of  i^ition* 

What  is  the  symbol,  and  what  the  equivalent  number  and  specific 
gravity  of  boron  ? — Its  symbol  b  B;  its  equivalent  is  11  (or  ncaror 
^0-9);  its  specific  gravity  1-83. 
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What  are  the  properties  of  boric  (or  boracic)  acid?  —  It  is  a  crys- 
talliDe-flolid;  consLsting  of  one  comDining  proportion  of  boroD  aud 
three  of  oxjgea ;  is  chaDged  into  the  form  of  a  glass  by  heat,  which 
deprives  it  of  its  water  of  crystallization;  is  colourless,  inodorous, 
slightly  soluble  in  water;  infusible/ and  at  low  temperatures  displaced 
from  ita  combinations  by  sulphuric  and  nitric  acids ;  but  at  a  higher 
temperature  they^  in  turn^  are  decomposed  by  heat  and  displaced  by 
boric  acid. 

BILIOIUK,  OB    SILICOS. 

How  IB  silicon  obtained? — By  heating  sulphuric  acid  with  Derby- 
shire spar  (fluoride  of  calcium);  and  powdered  quartz  or  rock  crystal 
(silicic  acid) ;  and  heating  potassium  in  the  gas  thus  obtained. 

What  is  the  rcUionale  of  this  process?  —  The  sulphuric  acid  com- 
bines with  the  calcium  and  oxygen  to  form  sulphate  of  lime,  while 
the  fluorine  and  silicic  acid  combine  to  form  fluoride  of  silicon,  which, 
being  heated  with  potassium^  the  fluorine  and  potassium  unite  to  form 
fluoride  of  potassium,  and  the  silicon  being  insoluble^  may  be  obtained 
separately,  oy  repeated  washing  in  water. 

What  are  the  properties  of  silicon  ?  —  It  is  a  dark  brown  solid  ;  a 
aon-eonductor  of  electricity;  incapable  of  fusion,  or  volatilization; 
insoluble,  except  in  a  mixture  of  nitric  and  fluohydric  acids ;  and  as 
ordinarily  obtained  burns  readily  in  oxygen,  or  atmospheric  air^  but 
after  being  exposed  to  a  high  temperature  is  incombustible ;  inflames 
when  heated  to  redness  in  contact  with  the  carbonates  of  the  fixed 
alkalies,  or  with  nitrate  of  potassa ;  and  explodes  when  dropped  upon 
the  fused  hydrates  of  potassa,  soda,  or  baryta. 

What  is  Its  symbol  and  what  its  chemical  equivalent  ? — Its  symbol 
is  Si,  its  chemical  equivalent  8,  or  more  accurately,  7*5. 

How  does  silica  or  silicic  acid  exist  in  nature? — In  quartz,  and 
^  especially  in  roek  crystal,  which  is  pure  silicic  acid. 

How  may  it  be  obtained?  —  By  melting  together  powdered  quaitz 
and  pearlash  (or  carbonate  of  potassa),  a  glass  is  formed  which,  when 
dissolved  in  water,  forms  liquor  silicium,  or  liquor  of  flints,  which  is 
a  solution  of  the  silicate  of  potassa,  and  from  which  silicic  acid  may 
be  precipitated  by  adding  another  acid  which  combines  with  the  po- 


What  are  its  properties  ?  —  It  is  a  white  powder,  without  taste  or 
amell ;  of  a  specific  gravity  of  2-66 ;  does  not  redden  vegetable  blues; 
is  infusible,  except  by  the  compound  blow-pipe;  can  not  be  volatilized; 
16  soluble  in  water  when  in  its  forming  state,  but  insoluble  after  ex- 
posure to  heat,  or  when  crystallized;  and  consists  of  oxygen  and  sili- 
coo,  each  one  combining  proportion. 

What  is  gjlass?  —  A  silicate  of  potassa,  the  clearer  kinds  contain 
ing,  also,  oxide  ef  lead. 
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electricity;  combines  with  various  bodies  as  Bitf  y 

has  a  specific  gravity  equal  to  1  -8157.  ^Z  /      J  —  Bj  Iicatinj: 

What  is  its  composition  ? — It  is  a  bicarV  v  /'  ,th  potassium,  and 
ing  two  volumes  of  carbon  and  one  of  ' ,/,  ^  ^s  33-62,  s^iubol  Zn. 
volume. 

What  IS  its  symbol  and  its  equir    ■  ^ 
be  written  20  +  N,  or  Cy ;  its  ec  ^^  *'         ^  metals? They  are  con- 

What  is  the  most  important  <*  ..  aque  even  when  reduced  to 
part  ? — Cyanhydric  acid^othe*^.  ; .  \e,  termed  metallic;  they  act  as 
consisting  of  one  volume  of    . . 

In  what  does  prussic  a^'  /  .emselves?  —  In  the  degree  and  per- 
laurel  and  poach  trees,  '  •    '^  their  malleability,  ductility,  elasticity, 

Howisit  obtained*^  \iity  of  oxidation,  of  being  welded,  of  fu- 
or  muriatic  acid  v 

cWorohydric  acii*  ^^aviest  of  the  metals  ? — Platinum,  gold,  tungsten, 
the  cyanogen  8'^^J^^  lead, 
which  is  con' .  ^p^^rtable  for  ductility  ?  —  Gold,  silver,  platmum,  iron, 

What  ar  jvjy^'^ 

erful  odr  >|^  j^^i  capable  of  being  oxidized  ? — Gold,  silver,  platinum, 
79®,  fr  /^^0J^ickelJ  and  palladium. 

^°^  '    . /"f  xiietals  possess   magnetic  properties  ?  —  Iron,  nickel,  and 
po»      /^f'^* 

?      t*'^t  is  meant  by  an  alloy  ?  —  A  compound  formed  by  the  union 
jV,  or  more  metals. 

/if|jat  is  an  amalgam  ?  —  A  compound  formed  by  union  of  mercury 

.  I,  another  metal, 
^'^ow  are  metals  divided  ?  —  Into  the  metals  of  the  earths  proper, 
l}ie  metals  of  the  alkaline  earths,  the  metals  of  the  alkalies,  aud  tlic 
petals  proper.  ^    * 

What  are  the  peculiar  properties  of  tJic  earths  proper  ?  —  They  are 
white,  insoluble  in  water,  and  do  not  affect  vegetable  colours;  and  aft 
oxides  of  their  respective  metals. 

What  are  the  properties  of  the  alkalies? — They  are  distingui^jbed 
by  their  causticity,  their  solubility  in  water;  by  their  restoring  colonrs 
changed  by  the  acids,  and  changing  the  colour  of  turmeric ;  and  by 
their  neutralizing  the  acids,  forming  with  them  salts  which  are  neu- 
tral (that  is,  neither  acid  nor  alkaline)  in  their  properties ;  and  are 
oxides  of  metals,  which  have  so  strong  an  affinity  for  oxygen  as  to 
decompose  water. 

What  are  the  properties  of  the  alkaline  earths  f  —  They  resemble 
the  alkalies  in  their  effects  upon  colours,  and  in  neutralizing  the  acids; 
and  (excepting  magnesia)  are  oxides  of  metals  which  decompose 
water ;  but  only  two  of  them  are  at  all  soluble  in  water. 

What  are  the  distinguishing  properties  of  the  proper  metals?  — 
Their  oxides  arc  insoluble  in  water,  and  do  not  effect  vegetable  colours; 
most  of  them  form  salts  with  the  acids,  but  are  separated  from  tliclr 
oombinations  by  the  alkalies  and  alkaline  earths. 
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Wliat  are  the  metals  of  the  proper  earths  ?  —  Aluminium,  gluci- 
nium, yttrium,  aud  thurium  j  and,  according  to  some,  zirconium  and 
ulicon. 

ALUMINIUM. 

How  does  aluminium  exist  in  nature  ?  —  It  exists  in  the  form  of 
aluminia  or  oxide  of  alxuninium  in  clay,  and  in  the  ruby,  sapphire^ 
amethyst,  topaz,  and  other  gems ;  as  a  hydrate  in  certain  stalactites ; 
^nd  in  alum,  which  is  a  sulphate  of  alumina  and  potassa.^ 

How  may  aluminium  be  obtained  ?•: — By  heating  alumina  (oxide  of 
aluminium)  or  chloride  of  aluminium  with  potassium. 

What  are  its  properties  ?  —  As  ordinarily  obtained,  it  is  a  gray 
powder,  which*  is  a  non-conductor  of  electricity;  when  fused,  it  be- 
comes a  conductor  of  electricity ;  it  fuses  at  a  temperature  higher  than 
that  required  to  melt  iron ;  it  takes  fire  when  heated  to  redness  in  the 
.  ur  or  in  oxygen,  or  chlorine ;  and  is  not  acted  upon  by  water,  or  by 
nitnc  or  sulphuric  acids,  without  the  aid  of  heat. 

What  is  formed  when  aluminium  is  burned  in  oxygen  ?  —  A  glass 
or  vitrified  oxide,  which  is  so  hard  as  to  cut  window-glass. 

What  is  the  symbol,  and  what  the  equivalent  number  of  alumi- 
nium ? — Its  symbol  is  Al,  its  chemical  equivalent  14,  or,  more  accu- 
rately, 13-7. 

How  is  alumina  obtained  ? — ^It  is  obtained  from  a. solution  of  alum, 
by  adding  an  excess  of  carbonate  of  potassa  to  saturate  the  excess  of 
sulphuric  acid  ]  dissolving  the  precipitate  in  chlorohydric  acid,  and  pre- 
cipitating it  by  ammonia,  to  remove  the  access  of  ammonia;  this  last 
precipitate  is  then  washed,  and  the  water  expelled  by  heat. 

What  are  the  properties  of  alumina? — It  is  white,  inodorous,  fusi- 
ble only  by  the  blowpipe,  does  not  affect  vegetable  colours,  is  insoluble 
in  water,  which  it  nevertheless  absorbs,  and  is  thus  rendered  plastic ; 
it  consists  of  two  proportions  of  aluminium  and  three  of  oxygen,  and 
IS  therefore  a  sesquioxide. 

How  may  alumina  be  detected?  —  By  using  caustic  potash,  and 
soda,  which  occasion  white  gelatinous  precipitates  of  hydrates  of  alu- 
mina, soluble  in  the  excess  of  alkali.  Ammonia  produces  a  similar 
precipitate,  in  which  is  an  excess  of  the  alkali ;  the  alkaline  carbonates, 
and  carbonate  of  ammonia  precipitate  the  hydrate  with  escape  of  car- 
bonic acid ;  the  precipitates  are  insoluble  in  excess. 

What  are  the  metals  of  the  alkaline  earths  ? — Magnesium,  calcium, 
barium,  and  strontium. 

HA0HB8IUM. 

How  is  magnesium  obtained?  —  By  the  action  of  potassium  and 
heat  upon  the  chloride  of  magnesium. 

What  are  its  properties?  —  It  is  a  solid,  of  a  metallic  lustre,  and 
white  colour  like  silver;  is  malleable,  and  fusible  at  a  red  heat;  is 
oxidized  by  moist  air;  it  burns  brilliantly,  and  is  converted  into  ma;^- 


580  CHEMISTRT. 

nesia  or  protoxide  of  magnesium ;  taJces  fire  spontaneonslj  in  chlorine; 
and  is  acted  upon  by  dilute  aeids. 

Give  its  symbol  and  chemical  equivalent? — Its  symbol  u  Mg;  its 
equivalent,  12*7. 

How  is  magnesia  generally  obtained  ? — It  is  obtained  fix)m  sul- 
phate of  magnesia  or  Epsom  salt,  which  exists  in  sea  water,  by  adding 
a  solution  of  potassa  or  soda  (both  of  which  form,  with  the  sulphuric 
acid,  soluble  sulphates),  and  magnesia  is  precipitated. 

What  are  the  properties  of  magnesia  ? — It  is  a  white  powder,  of  a 
slightly  alkaline  taMe;  has  a  specific  gravity  of  2*3;  is  almost  inso- 
luble in  pure  water,  but  soluble  in  water  containing  carbonic  acid ;  is 
separated  from  its  combinations  by  the  other  alkaline  eaiths^  and  by 
alkalies ;  is  infusible  except  by  the  compound  blow-pipe ;  and  for*is, 
with  sulphuric  acid,  a  sulphate  which  is  soluble  in  water. 

What  are  the  various  combinations  which  magnesium  and  iwagnesia 
forms  with  acids  ? — ^The  chloride  of  magnesium,  the  8u!phat<b  of  mag- 
nesia or  Epsom  salte,  the  carbonate  of  magnesia,  the  phoo^hate  of 
magnesia,  the  phosphate  of  magnesia  and  ammonia^  and  the  ^icate 
of  magnesia. 

How  may  the  salts  of  magnesia  be  recognised  ? — ^By  the  gelatinous 
white  precipitates  with  caustic  alkalies,  including  ammonia,  insoluble 
in  excess,  but  soluble  in  solution  of  sid  ammoniac,  by  a  white  preci- 
tate,  with  the  carb.  potash  and  soda,  but  none  with  the  carb.  of  am- 
monia when  cold,  and  a  white  crystalline  precipitate,  with  soluble 
phosphates,  on  the  addition  of  a  little  ammonia. 

CALCIUM. 

How  is  calcium  obtained  ?  —  By  the  action  of  a  galvanic  batterv 
upon  lime  (protoxide  of  calcium)  in  contact  with  mercury ;  by  which 
means  the  metal  is  deoxidized  and  unites  with  the  mercury  to  form 
an  amalgam,  from  which  it  is  obtained  by  evaporating  the  mercury. 

What  are  the  properties,  the  symbol,  and  the  equivalent  of  cal- 
cium ?  —  It  is  a  white  metal,  having  a  great  affinity  for  oxygen,  with 
which  it  combines  spontaneously,  forming  lime;  its  symbol  is  Ca;  its 
equivalent,  20-5. 

How  is  lime  or  the  protoxide  of  calcium  obtained  ? — ^By  the  action 
of  heat  upon  marble,  limestone,  or  oyster-shells,  in  which  lime  exists 
in  the  state  of  carbonate ;  the  carbonic  acid  being  driven  off  by  heat. 

What  are  the  properties  of  lime  t  —  It  is  a  white  solid,  composed 
of  one  proportion  of  oxygen  and  one  of  calcium ;  has  a  great  affinity 
for  water,  with  which  it  forms  a  hydrate,  accompanied,  at  the  same 
time,  with  a  great  increase  of  temperature;  is  slightly  soluble  in 
water,  which  takes  up  one  seven-hundredth  of  its  own  bulk;  is 
precipitated  from  limewater,  or  from  its  soluble  salts,  by  carbonic  or 
oxalic  acid,  in  the  form  of  carbonate  or  oxalate  of  lime;  is  fusible 
only  by  the  compound  blow-pipe;  operates  on  vegetable  colours  like 
au  alkali;  and  has  a  specific  gravity  of  2*3. 
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Wliat  are  the  various  fonns  under  wbicli  calcium  presents  itself? 
—  As  a  protoxide  in  lime,  a  peroxide,  a  chloride^  a  sulphate  of  lime; 
a  carbonate  of  lime,  the  phosphates  of  lime|  the  fluoride  of  calcium, 
the  chloride  of  lime. 

What  is  the  most  common  test  for  lime  ? — Baryta,  which  on  addi- 
tion of  a  little  sulphuric  acid  precipitates  the  lime. 

BAKIVM 

How  18  barium  obtained,  and  what  are  its  properties? — It  is  ob- 
tained from  baryta  (protoxide  of  barium),  by  a  process  similar  to  that 
employed  to  obtain  calcium ;  is  a  dark  gray  solid,  of  a  lustre  inferior 
to  that  of  cast  iron ;  when  exposed  to  the  air,  it  combines  spontane- 
ously with  oxygen,  forming  baryta;  is  capable  of  being  fused  and 
evaporated  at  a  heat  below  redness,  and  when  in  the  form  of  vapour, 
acts  violently  upon  glass ;  it  decomposes  water,  combining  with  the 
oxygen  and  setting  free  the  hydrogen;  and  is  of  a  greater  specific 
gravity  than  strong  sulphuric  acid. . 

Give  its  syuibm  and  its  chemical  equivalent?  —  Its  symbol  is  Ba, 
its  equivalent  09,  or,  more  accurately,  68  7. 

How  is  baryta  (or  baivtes)  obtained  ?  —  By  deoomposing  the  native 
carbonate,  mixed  with  charcoal,  by  exposing  it  to  a  white  heat;  or  by 
the  action  of  heat  upon  the  native  sulphate  in  contact  with  charcoal, 
by  which  means  it  is  converted  into  a  sulphuret  of  barium,  and  then, 
by  adding  nitric  acid,  into  a  nitrate  of  baryta,  which  must  be  filtered, 
evaporated,  crystallized,  and  the  acid  drawn  off  by  long-continued 
heat. 

What  are  the  properties  of  baryta  ?  —  It  is  a  gray  powder,  having 
11  specific  gravity  equal  to  4 ;  fuses  at  a  very  high  temperature ;  slakes 
with  water  like  lime,  but  is  more  soluble;  absorbs  water  from  the  at- 
mosphere and  becomes  white ;  is  precipitated  from  all  its  solutions  by 
sulphuric  acid,  for  which  it  is  the  best  test;  its  watery  solution  is 
rendered  milky,  and  covered  with  a  pellicle  by  absorbing  carbonic  acid 
from  the  atmosphere ;  is  insoluble  in  alcohol ;  is  acrid  and  poisonous ; 
and  acts  like  an  alkali  upon  vegetable  colours. 

What  are  the  various  forms  under  which  barium  occurs  ?  —  As  a 
protoxide  of  baryta,  a  peroxide,  a  chloride,  a  nitrate  of  baryta,  a  sul- 
phate of  baryta,  a  carbonate  of  baryta,  and  a  ^phuret  of  barium. 

What  is  the  most  important  test  for  baryta  ?  —  Sulphate  of  lime. 

What  is  the  effect  of  the  soluble  salts  of  baryta  upon  the  human 
system  ? — They  are  poisonous, 

BTmOBTtUK. 

How  is  strontinm  obtained,  and  what  are  its  properties,  &c.? — It 
is  obtained  firom  strontia  (or  strontites),  in  the  same  way  that  calcium 
is  procured  from  lime,  and  is  a  metal  of  a  dark  grey  colour,  decom- 
posing water,  oxidizing  quickly  in  the  air,  and  strongly  resembling 
barium. 
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Give  its  symbol  antJ  equivalent  mimber.  —  Its  b  vmbol  is  Sr.  its 
equivalent  number  44,  or,  accuratelj,  43-8. 

How  is  strontia  obtained,  aotl  what  are  its  properties  ?  —  It  is  ob- 
tained from  the  native  carbonate,  or  sulphate,  by  a  method  similar  to 
that  for  obtaining  baryta ;  and  is  similar  to  baryta  in  most  of  its  pro- 
perties, but  may  be  distinguished  from  it  by  being  more  soluble  in 
boiling  water,  and  less  so  in  oold ;  by  its  compounds  oommunieating  a 
red  colour  to  flame,  and  by  their  being  destitute  of  poisonous  pro^ 
perties. 

What  are  its  combinations  ?  —  The  protoxide  of  strontia,  the  per- 
oxide, the  chloride  and  the  nitrate  of  strontia. 

Which  arc  the  metals  of  the  alkalies  ? — Potassium^  sodium,  lithium, 
and  ammonium. 

POTASSIUM. 

How  is  potassium  obtained?— It  is  obtained  by  heating  potaasa, 
mixed  with  charcoal  or  with  iron  filings,  to  a  white  heat,  in  an  iron 
gun-barrel,  by  which  means  the  oxygen  is  separated  from  the  potassa, 
and  combines  with  the  iron,  or  with  the  carbon  of  the  charcoal ;  and 
potassium  is  condensed  in  the  cool  part  of  the  apparatus. 

What  are  the  properties  of  potassium  ?  —  It  is  a  solid,  reoembliog 
silver  in  appearance,  malleable,  and  soft  at  ordinary  temperatures, 
and  becoming  brittle  at  32^,  breaking  with  a  crystalline  fracture;  it 
melts  at  106^,  and  is  vaporised  at  a  heat  below  redness;  absorbs  oxy* 
gen  rapidly  from  the  air,  sometimes  with  flame ;  burns  brilliantly  when 
thrown  upon  water  or  ice,  forming  potassa,  and  a  compound  of  hydro- 
gen and  potassium,  which  burns  with  a  rose-coloured  flame. 

Give  its  symbol,  equivalent,  and  specific  gravity.  —  Its  symbol  is 
Po,  or  K  (for  kalium,  from  kaliy  the  name  for  potassa);  its  equivalent 
is  40  (accurately,  8915),  and  its  specific  gravity  is  0*86. 

How  is  potassa  or  protoxide  of  potassium  obtained?  —  By  Uxivia- 
tion,  or  the  formation  of  lye  from  wood-ashes,  which  is  then  evBpb- 
nitcd,  ignited  so  as  to  destroy  the  colouring  matter,  redissolved,  boiled 
with  lime,  filtered,  evaporated,  dissolved  in  alcohol,  again  evaporated, 
and  melted  at  a  red  heat,  it  has  a  great  affinity  for  water. 

What  are  its  properties?  —  It  is  properly  a  hydrate  of  potassa;  is 
of  a  grayish-white  colour ;  has  an  alkaline  taste ;  changes  vegetable 
colours ;  neutralises  acids ;  acts  as  a  caustic  upon  animal  fibre ;  deli- 
quescea  on  exposure;  is  soluble  in  water;  absorbs  carbonic  acid  from 
the  atmosphere ;  and  fuses  at  a  red  heat. 

What  are  some  of  the  oombinaUons  of  .potassium  ? — ^The  protoxide 
of  potash,  the  peroxide  of  potassium,  carb.  pf  potash,  the  bicarb,  of 
potash,  the  nitrate  of  potash  or  saltpeter,  the  sulphate  of  potash  and 
bisulphate,  and  anhydrous  bisulphate  of  potassa,  the  sesquisulphate 
of  potash,  the  chlorate  of  potash,  the  hyperchlorate  of  potash,  the 
sulphurets  of  potassium,  the  chloride  of  potassium,  and  the  iodide  and 
bromide,  &c. 
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Wliat  are  the  testa  for  tiie  salts  of  potash  ? — The  salts  of  potash 
are  colourless  when  not  associated  with  a  coloured  metallic  oxide  or 
aoid ;  they  are  all  more  or  less  soluble  in  water;  a  solution  of  acid  tart, 
added  to  a  solution  of  potash  salt  gives,  after  a  time,  a  white  crystal* 
line  precipitate  of  cream  of  tartar;  a  solution  of  chloride  of  platinum 
gires,  under  simikr  <»nnunstanoes,  a  erystalline  yellow  precipitate,  a 
double  sak  of  platinum  and  potassium  f  alcohol  increases  the  delicacy 
of  both  testa;  salts  of  potash  usually  oolonr  the  outer  blowpipe  flame 
purple  or  Yiolet. 

SODIUM 

How  ifl  sodium  obtained  ?  —  It  is  obtained  from  soda  in  the  same 
way  that  potassium  is  obtained  from  potassa. 

What  are  its  properties  ?  —  It  resembles  potassium  in  its  properties 
and  appearance,  but  does  not  become  brittle  at  32^,  and  decomposes 
water  without  a  flame,  and  has  a  specific  gravity  of  6-97. 

Give  the  symbol  and  chemical  equivalent  of  sodium.  —Its  symbol 
is  So,  or  Na  (from  ncUrium,  the  German  name  of  sodium),  its  equi- 
valent is  24  (or  23-3). 

Whence  is  soda  obtained,  and  what  are  its  properties?  —  It  is  ob- 
tained from  the  ashes  of  sea^weeds,  or  from  sea-salt  (chloride  of 
sodium),  or  frt)m  Glauber's  salt  (sulphate  of  soda),  and  resembles 
potassa  in  its  properties,  but  may  be  distiDguished  by  its  efflorescing, 
instead  of  dehque8cin<r;  by  being  less  soluble  than  potassa  (although 
its  ftalts  are  more  soluble  than  those  of  potassa) ;  by  potassa  torming  a 
vellow  precipitate  with  chloroplatinio  acid,  which  soda  does  not ;  and 
by  potassa  being  precipitated  by  citric  acid. 

What  are  the  combinations  of  sodium  ? — A  protoxide,  or  anhydrous 
soda,  a  peroxide,  a  hydrate,  carbonate,  bicarbonate,  sulphate,  bisnl- 
phate,  hyposulphite  nitrate,  phosphate  and  biborate  of  soda,  the  sul- 
phuret  of  sodium,  and  the  chloride,  iodide,  and  bromide. 

What  is  the  only  test  for  soda  ?  —  The  yellow  colour  imparted  to 
the  outer  flame  of  the  blowpipe. 

What  are  the  names  of  Uie  metals  proper?  —  Gold,  platinum,  sil- 
ver, mercury,  copper,  lead,  tin,  bismuth,  iron,  zinc,  arsenic,  antimony, 
palladium,  rhodium,  iridium^  osmium,  nickel,  cadmium,  chromium, 
eobalt,  columbium,  manganese,  molybdenum,  titanium,  tungsten,  ura- 
nium^ cerium,  and  vaniulium. 


How  Is  gold  obtained  ? — It  is  found  pure,  or  else  combined  with 
other  metals,  from  which  it  may  be  obtained  by  dissolving  it  in  nitro- 
muriatie  acid,  and  precipitating  the  gold  by  sulphate  of  iron  ;  or  by 
the  action  of  nitric  acid,  or  of  heat  and  air  (as  in  cupellation),  by 
which  the  other  metals  are  oxidised. 

What  are  the  properties  of  gold?  —  It  is  the  most  malleable  ana 
ductile  of  all  metals;  fuses  at  a  white  heat;  is  not  oxidised  or  vola- 
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tUized,  except  by  the  aid  of  electricity ;  is  not  soluble  except  Id  Bitro- 
muriatic  acid ;  its  chloride  is  decomposed  by  sulphuric  ether,  which 
holds  the  c^old  in  solution ;  it  is  also  precipitated  from  its  oxides  in 
the  metallic  form  by  phosphorous,  carbon,  the  baser  metals,  and  by 
hydrogen  and  its  compounds ;  and  combines  with  oxygen  and  ammo- 
nia to  form  muriate  of  ammonia  or  fulminating  gold. 

Give  its  symbol,  specific  gravity,  and  ohemiical  equivalent.  — Its 
symbol  is  An,  its  specific  gravity  is  19*3,  its  equivalent  200  (or  199-2). 

What  is  the  best  test  for  gold  ?  —  Frotochloride  of  tin ;  whio^ 
throws  down  a  purple  precipitate,  called  the  purpie  of  Cassias, 

Which  is  the  most  important  compound  of  gold?  —  The  perchlo- 
ride^  or  terchloride. 

PLATiaUM. 

How  is  platinuni  obtained  ?  —  It  is  obtained  from  the  native  grains 
by  dissolving  it  in  chlorohydric  or  .muriatic  acid,  by  which  means 
chloroplatiuic  acid  is  formed,  from  which  pure  platioum  may  be  ob- 
tained by  adding  chloride  of  potassium,  igniting  the  precipitate,  re- 
dissolving,  precipitating  by  muriate  of  ammonia,  and  again  igniting, 
and,  finally,  by  heat  and  pressure,  and  condensing  the  sponye  thus 
obtained. 

What  are  the  properties  of  platina  ? — It  resembles  silver  in  colour ; 
is  the  heaviest  of  all  metals,  having  a  specific  gravity  equal  to  21*53 ; 
is  less  malleable  and  ductile  than  gold ;  is  capable  of  being  welded  at 
a  high  temperature,  like  iron ;  is  not  oxidized  nor  melted  by  the  heat 
of  a  fi»rnace,  but  is  melted  and  oxidized  by  the  galvanic  battery,  or 
by  the  compound  blowpipe ;  is  not  a  good  conductor  of  heat ;  at  high 
temperatures  it  combines  with  most  of  the  metals,  particularly  lead 
and  tin,  and  also  with  the  hydrates  of  the  alkalies;  and  when  in  the 
form  of  platinum  sponge  (providing  it  be  dry),  possesses  the  property 
of  igniting  a  mixture  of  hydrogen  and  oxygen  gases. 

Give  its  symbol  and  chemical  equivalent. — Its  symbol  is  PI,  its 
ctpivalent  is  98-8. 

What  is  the  best  test  for  platinum?  — Protochloride  of  tin,  which 
throws  down  a  claret-coloured  precipitate. 

What  are  the  most  important  combinations  of  platinum?  —  Pn>t- 
oxide,  and  peroxide,  the  protochloride,  and  the  per  or  bichloride  of 
})latinum. 

SILVER. 

TIow  is  silver  obtained  ? — It  is  obtained  from  the  allojrs  in  which  it 
cxii^ts,  by  amalgamation  with  mercury ;  or  by  cupellation  or  oxidation 
of  the  more  oxidizable  metal  in  a  cupel ;  or  when  it  is  alloyed  with 
gold,  it  may  be  separated  by  nitric  acid  (which  acts  upon  silver,  but 
not  upon  gold),  provided  that  fif  more  than  one-fourth  of  the  alloy 
be  n^old),  sufiicient  silver  be  adaod  to  make  up  the  pn)per  pmportit^n. 
(This  process  is  called  quartation ;  and  the  separation  by  means  of, 
uitiic  acid  is  called  parting.) 
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What  are  the  properties  of  silver?  —  It  is  of  a  white  colour  and 
brilliant  lustre ;  is  very  malleable,  dnetile,  and  soft  when  pure;  is  the 
best  conductor  of  heat;  fuses  at  a  low  white  heat;  is  more  easily  tarnished 
by  exposure  than  gold,  and  is  blacked  by  sulphur  and  chlorine ;  is 
fused,  oxidized,  and  dissipated  by  the  compound  blow-pipe ;  and  is 
dissolved  by  nitrio  acid,  but  not  by  chlorohydrio  acid^  nor  by  sul- 
phuric aeid,  unless  at  a  boiling  heat. 

Give  its  symbol,  specific  gravity,  and  chemical  equivalent  ?  —  Its 
symbol  is  Ag,  (from  argen^m,  silver) ;  its  specific  gravity  is  10*5 ; 
its  equivalent  number,  108. 

What  are  the  precipitants  of  silver?  — The  chlorides,  which  throw 
down  a  white  precipitate;  and  also  the  phosphates,  chromateS;  and 
salts  of  arsenic,  copper,  and  mercury. 

What  is  the  most  important  compound?  —  Nitrate  of  silver  or 
lunar  caustic^  consisting  of  one  proportion  of  silver  and  one  of  nitrio 
acid. 

WTiat  are  the  various  combinations  of  silver  ? — ^The  suboxide,  pro- 
toxide, peroxide,  nitrate,  sulphate,  hyposulphatc,  chloride,  iodide, 
bromide,  and  sulphuret;  and  ammoniuret  of  silver  or  Berthollet's  ful- 
minating silver. 

HBBOUaT. 

How  is  mercury  obtained  ? — It  is  obtained  by  distillation  from  cin« 
nabar  (which  is  a  native  sulphuret  or  sulphide  of  mercury)  in  contact 
with  lime  or  iron  filings,  with  which  the  sulphur  combines^  while  the 
mercury  is  carried  over  pure,  or  sublimed. 

What  are  its  properties  ?  —  It  is  a  metal  of  a  colour  and  lustre 
resembling  silver;  but  is  liquid  at  ordinary  temperatures,  from  which 
circumstance  it  has  derived  the  name  of  Quicksilver;  is  solidified  at 
—  SO**,  and  boils  at  600** ;  is  not  oxidized  by  exposure  to  air  and 
moisture,  unless  adulterated  with  other  metals,  or  in  the  form  of 
vapour ;  when  agitated  for  a  long  time  in  a  bottle  containing  air,  it 
forms  an  oxide  called  Eihiops*  mineral  per  $e,  owing  probably  to  the 
presence  of  some  other  metal. 

What  efiects  are  produced  upon  mercuiy  by  acids  ? — It  is  dissolved 
by  nitric  acid,  forming  a  nitrate;  and  when  boiled  with  sulphurio 
acid,  it  takes  oxygen  from  a  portion  of  the  acid,  and  the  oxide  thus 
formed  combines  with  the  remaining  acid  to  form  a  sulphate;  but 
mercury  is  not  affected  by  any  other  acids. 

Give  the  symbol,  specific  gravity,  and  chemical  equivalent  of  mer- 
cwry  ? — Its  svmbol  is  Hg,  (from  hydrargyrum)  ;  its  specific  gravity 
when  liquid  is  13 '6,  when  solid,  14-4  ;  its  equivalent  is  202. 

What  compounds  does  mercury  form  with  oxygen? — Protoxide  or 
black  oxide,  consisting  of  mercury  E*nd  oxygen,  each,  one  proportion  ; 
and  peroxide  or  binoxide  of  mercury  or  red  precipitate,  consisting  of 
one  of  mercury  and  two  of  oxygen. 

How  is  the  protoxide  formed  ?  —  The  protoxi  le  is  formed  by  di- 
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gcsting  protocbloride  of  mercury  or  calomel  in  an  alkaline  solntion  ; 
by  which  means  a  chloride  of  the  alkali  is  formed,  and  protoxide  of 
mercury  is  precipitated  in  the  form  of  bkuh  ica$h. 

What  arc  the  properties  of  the  protoxide  ?  —  It  is  a  black  powder, 
which  is  converted,  by  exposure  to  light  or  heat,  into  binoxide  and 
metallic  mercury ;  is  insoluble  in  water,  and  is  precipitated  from  its 
salts  by  the  alkalies. 

How  is  the  binoxide  or  peroxide  of  mercury  formed? — By  long 
exposure  to  a  heat  sufficient  to  cause  gentle  ebullition,  allowing  the 
access  of  air. 

What  are  its  properties? — When  in  the  fonn  of  scales  it  is  bright 
red,  but,  when  powdered,  is  of  an  orange  or  yellow  colour ;  is  siightij 
soluble  in  water;  and  forms,  with  ammonia,  a  fulminating  compouod. 

What  aro  the  most  important  salts  of  meroury?  —  The  nitrate; 
formed  by  the  action  of  nitric  acid  upon  meroury ;  the  subsulphate, 
or  turpeth  mineral^  or  yellow  sulphate  of  mercury,  consisting  of  four 
proportions  of  the  binoxide  of  meroury  and  three  of  sulphuric  acid ; 
formed  by  throwing  the  bipersulphate,  or  bisulphate  of  the  peroxide 
or  binoxide  into  hot  water ;  and  the  bipersulphate,  formed  by  mixing 
mercury,  sulphuric  and  nitric  acids,  and  evaporating  to  dryness;  llaie 
nitric  acid  furnishing  the  oxygen.     We  have  also  the  iodide. 

What  compounds  does  mercury  form  with  chlorine  ?* —  Protochlo- 
ride  of  mercury  or  calomel,  consisting  of  one  proportion  of  meroury, 
and  one  of  chlorine ;  and  bichloride  or  deutochloride  of  meroury,  or 
eorrostve  sublimate,  consistLug  of  one  proportion  of  mercuiy  and  two 
ofclilorine. 

How  is  the  protocbloride  of  mercuiy  obtsdned? — By  mixing  the 
nitrate  of  the  protoxide  of  mercury  in  solution  with  chlorohydrio  aeid, 
or  a  soluble  chloride;  or  by  mixing  protosulpbate  of  meroury  and 
chloride  of  sodium,  and  subliming;  by  which  means  the  chlorine  and 
meicury  are  sublimed  together  in  the  form  of  protocbloride  of  mer- 
cury, while  the  oxygen  and  sulphuric  acid  previously  united  with  the 
meroury,  now  unite  with  the  sodium  to  form  sulphate  of  soda. 

What  are  the  chemical  properties  of  the  protocbloride? — It  is  a 
solid,  of  a  white  colour,  tasteless,  inodorous,  insoluble ;  not  altered  bj 
exposure  to  air,  if  it  be  kept  from  the  light,  and  is  deoomposed  by  the 
alkalies  and  alkaline  earth/3,  and  their  carbonates,  by  soaps  and  by 
sulphydric  acid. 

How  is  the  bichloride  formed  ?  —  By  heating  meroury  in  ohlorine 
until  it  ignites ;  or  by  mixing  bisidphate  of  the  peroxide  of  mereucy 
with  chloride  of  sodium  (or  common  salt),  in  the  proportion  of  one 
of  the  bipersulphate  to  two  of  the  chloride;  when,  by  the  action  of 
heat,  the  two  proportions  of  sodium  give  up  their  chlorine  to  the 
single  proportion  of  mercury,  which  is  sublimed  as  the  bichloride  of 
mercury,  while  the  two  proportions  of  oxygen  from  the  single  profior- 
(ion  of  peroxide  of  mercury  combine  with  the  two  proportions  of  ao- 
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dium  to  form  two  proportions  of  soda,  with  which  the  two  proportions 
of  sulphuric  acid  unite  to  form  two  proportions  of  sulphate  of  soda. 

What  are  the  properties  of  the  bichloride  of  mercury?  —  It  is  a 
semitransparent,  crystalline  solid^  of  an  acrid  burning  taste ;  is  soluble 
in  water,  alcohol,  and  ether ;  is  poisonous  in  its  effects ;  forms,  with 
muriate  of  ammonia,  a  soluble  double  salt  called  sal  alembroth;  is 
decomposed  by  albumen  and  gluten,  which  convert  it  into  calomel ;  ii 
decomposed  by  ammonia,  which  throws  down  white  peroipitate,  con- 
ftisting  of  ammonia,  binoxide,  and  bichloride  of  meroury ;  is  decom- 
posed by  alkalies,  which,  when  in  excess,  throw  down  a  yellow  hy- 
dra ted  binoxide,  and,  when  deficient,  a  brick-red  precipitate,  composed 
of  bichloride  and  binoxide  of  mercury ;  is  also  decomposed  by  sul- 
phydric  acid^  which  throws  down  black  sulphide  (or  sulphuret)  of 
mercury. 

What  is  Ethiops'  mineral  ?  —  A  mixture  of  the  bisulphide  of  mer- 
cury with  sulphur,  which  is  formed  by  rubbing  mercury  and  sulphur 
together,  and  is  called  by  the  Pharmacopoeia,  hydrargyri  sulphuretum 
nigrum. 

What  is  artificial  cinnabar?  —  A  bisulphate  of  mercury,  formed  by 
melting  one  proportion  of  sulphur,  and  gradually  adding  from  five  to 
seven  of  meroury,  and  then  subliming. 

What  are  its  properties  ?  —  It  is  crystalline,  and  fibrous  in  its  tex- 
ture ;  insoluble  in  water  and  in  alcohol ;  of  a  deep  red  colour ;  when 
powdered  it  is  of  a  brilliant  red,  and  forms  the  pigment  called  Ver- 
million ;  is  decomposed  by  heat;  is  also  decomposed  by  nitro-muriutio 
acid,  forming* chloride  of  sulphur  and  bichloride  of  mercury;  but  is 
not  acted  on  by  nitric,  muriatic,  or  sulphuric  acids. 

What  are  the  combinations  of  mercury  with  other  metals  called?—  - 
Amalgams. 


How  is  copper  obtained  ? — ^It  is  obtained  principally  from  the  natiro 
sulphide,  by  volatilizing  the  sulphur  by  means  of  heat ;  and,  as  the 
metal  is  oxidized  by  this  process^  the  oxide  must  be  decomposed  by 
heat  and  charcoal. 

What  are  the  properties  of  copper? — It  is  a  malleable,  ductile, 
elastic,  and  veij  tenacious  metal,  of  a  red  colour ;  fuses  at  a  white 
heat ;  is  not  tarnished  by  exposure  to  air,  unless  moisture  be  present, 
when  its  surfaee  is  converted  into  a  carbonate  of  the  black  oxide ;  it 
18  acted  upon  with  difficulty  by  sulphuric  and  chlorohydric  acids ;  but 
ia  violently  acted  upon  by  nitric  acid ;  its  specific  gravity  is  8-895,  its 
symbol  Cu  (from  ct*jwt«m),  and  its  equivalent  is  32,  or,  accurately,  31*6. 

What  are  the  more  important  alloys  of  copper?  —  Bronze ^  consist- 
ing of  copper  and  tin ;  bell-mefnlf  consisting  of  copper,  with  a  larger 
proportion  of  tin  than  exists  in  bronze;  and  bra$s,  consisting  of  cop- 
per and  zinc 

What  axe  the  tests  hr  copper? — ^Polished  iron  or  steel, upon  which 
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coppor  is  precipitated  from  its  solntions ;  ammoDia  in  excess,  wirieh 
produces  a  blue  colour,  arising  from  ammoniated  copper;  eyanoferrice, 
or  ferrocyanuret,  or  ferroojanide  of  potassium,  which  precipitates  a 
reddish-brown  cyanoferrite  of  copper;  and  albumen^  which  thiowB 
down  a  yellowish-white  precipitate. 

What  compounds  does  copper  form  witii  oxygen? — The  di  or  4iii- 
oxide,  consisting  of  two  proportioDS  of  copper  and  one  of  oi^gea, 
forming  spontaneously  upon  the  surface  of  copper  which  has  been  ex- 
posed to  air  and  moisture,  and  is  of  a  dull  red  colour ;  the  protoxide, 
consisting  of  equal  proportions  of  copper  and  oxygen,  is  of  a  brownish- 
black  colour,  and  is  formed  by  heating  copper  to  redness  in  contact 
with  air ;  and  the  superoxide,  consisting  of  one  proportion  of  coppor 
and  two  of  oxygen,  formed  by  mixing  deutoxide  of  hydrogen  (oxy- 
genated water)  with  a  weak  solution  of  nitrate  of  copper,  decomposing 
the  nitrate  by  an  alkali,  washing  the  precipitate,  which  is  of  a  browish- 
yellow  colour,  and  drying  it  in  the  vacuum  of  an  air-pump. 

What  is  the  most  important  salt  of  copper  ?  —  Sulphate  of  copper 
or  blue  vitriol^  formed  by  boiling  sulphuric  acid  upon  copper. 

What  is  ammoniated  copper?  —  A  compound  formed  by  rubbing 
together  sulphate  of  copper  and  carbonate  of  ammonia ;  it  is  of  a 
deep  blue  colour,  and  consists  of  ammoniacal  sulphate,  and  ammo- 
niacal  carbonate  of  copper. 

What  is  the  verdigris  of  commerce?  —  A  mixture  of  the  neutral 
acetate  and  the  subacetate  of  copper. 

What  name  has  been  given  to  the  crystals  of  the  neutral  acetate 
of  copper  ? — Crystals  of  Venus,  or  distilled  verdigris.  * 


From  what  source  and  in  what  way  is  lead  obtained?  —  It  is  ob- 
tained principally  from  a  native  sulphide  (or  sulphuret)  called  Galena ; 
by  exposing  the  ore  to  heat  and  air  in  a  reverberatory  furnace;  by 
which  means  the  sulphur  is  converted  into  sulphurous  acid,  which 
escapes ;  while  a  part  of  the  lead  is  obtained  pure,  and  a  part  of  it  in 
combination  with  oxygen,  from  which  it  may  be  separated  by  heating 
it  in  contact  with  charcoal. 

What  are  the  properties  of  lead  ?  —  It  is  a  solid,  of  a  bluish-gray 
colour ;  and  when  cut,  has  a  brilliant  metallic  lustre,  which  is  soon 
dulled  by  a  coating  of  carbonate  of  protoxide  of  lead,  which  forms 
upon  its  surface,  owing  to  the  carbonic  acid  of  the  atmosphere ;  it  is 
very  malleable  and  ductile,  but  not  veir  tenacious ;  fuses  at  6(M)*',  is 
dissolved  by  nitric  and  oxidized  by  boiling  sulphuric  acids ;  and  is 
precipitated  from  its  solutions  by  sulphydric  acid  or  sulphnretted 
hydrogen. 

Give  its  symbol,  specific  gravity,  and  chemical  equivalent  —  Its 
symbol  is  Pb,  (from  plumlmm))  its  specific  gravity,  11  •352;  its 
equivalent  is  104,  or,  more  accurately,  103*6. 

What  are  the  combinations  of  lesid  with  oxygen? — Dinoxide| 
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ohHined  by  decompomng  ozalato  of  lead  by  beat,  is  of  a  gray 
ookmr,  and  coDsbts  of  two  propoiiaons  of  lead  and  one  of  oxygeo ; 
protoxide,  or  mauicoi^  obtained  by  collecting  the  dross  from  lead 
melted  in  open  air,  and  exposing  it  to  heat  until  it  assumes  a  uniform 
^llow  colour ;  it  consists  of  one  proportion  of  lead  and  two  of  oxygen ; 
binoxide,  oonsisdng  of  one  ]HrqpoTtion  of  lead  and  one  of  oxygen ; 
and  red  oxide  or  mtntiim,  consisting  of  three  proportions  of  lead  and 
four  of  oxygen,  formed  by  heating  the  protoxide  nearly  to  redness, 
and  allowing  it  gradually  to  cool;  by  which  means  three  proportions 
of  the  protoxide  take  an  additional  proportion  of  oxygen ;  and  from 
this  the  binoxide  is  formed  by  the  action  of  nitric  acid,  by  which  the 
minium  is  decomposed  into  protoxide  and  binoxide,  the  former  of 
which  unites  with  the  nitric  acid  to  form  nitrate  of  lead.* 

What  is  litharge  ?  —  It  is  a  mixture  of  the  protoxide  with  a  very 
small  proportion  of  red  oxide;  and  is  formed  by  partially  melting  the 
protoxide. 

What  are  the  only  important  salts  of  lead?  — The  carbonate,  or 
white  lead,  and  the  acetate,  or  sugar  of  lead. 

What  characterizes  the  salts  of  lead  ?  —  They  are  precipitated  by 
sulphydric  acid,  and  by  all  the  soluble  salto  of  other  metals,  except 
those  formed  by  nitric  or  acetic  acids. 

To  what  are  the  poisonous  effects  produced  by  water  conveyed 
through  leaden  tubes,  to  be  attributed  ?  —  To  the  formation  of  a  car- 
bonate of  the  protoxide,  which  is  slightly  soluble  in  water  that  does 
not  contain  any  salt  in  solution. 

What  is  plumbum  comeum?  —  A  solid  resembling  horn;  funned 
by  melting  the  chloride  of  lead. 

How  is  tin  usually  obtained,  and  what  are  its  properties  ?  — It 
is  usually  obtained  from  the  native  oxide  by  the  action  of  heat  and 
charcoal,  and  is  a  rery  malleable  and  ductile  solid,  of  a  lustre  resem- 
bling silver;  is  flexible,  but  inelastic,  emitting  a  crackling  noise  when 
bent;  is  not  oxidized  by  exposure  to  air  or  moisture;  is  oxidized  with 
violence,  but  not  dissolved,  by  nitric  acid ;  melts  at  442^ ;  and  when 
heated  to  whiteness,  takes  fire  and  is  converted  into  a  peroxide. 

Give  its  symbol,  specific  gravity,  and  chemical  equivalent. — Its 
symbol  is  Sn,  (from  s(annvm);  its  specific  gravity  7*9;  its  equiva- 
lent, 59;  or,  accurately,  58*9. 

'  The  red  oxide  or  minium,  consisting  of  three  proportions  of  lead  and  four 
of  oxjgen,  is  equivalent  in  composition  to  two  proportions  of  the  proto\!df) 
(each  proportion  consisting  of  one  of  lead  and  one  of  oxygen),  and  one  pro- 
portion of  binoxide^  consisting  of  one  of  lead  and  two  of  oxjgcn ;  thus  — 

2t)f  protoxide =?b,  -j.  0« 

1  of  binoxide  =  Pb*  4-  O, 

=  1  of  red  oxide=:rb»4-  O4 
50 
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What  is  the  fuming  liquid  of  Libavius?-— A  liquid  bichloride  of 
tin,  emitting  dense  suffocating  fumes. 

What  are  the  only  other  remaikable  compounds  containing  tin  f  *— 
The  bisulphide,  or  mosaic  gold  (aurum  tnunvum),  sometimes  applied 
to  the  cushions  of  electric  machines  to  increase  their  exciting  powef ; 
and  the  protoxide  and  sesquioxide  of  tin,  used  as  tests  of  gmd ;  pre- 
cipitating the  purple  of  Gassius,  the  mixture  of  the  peroxide  of  which 
is  tin,  and  protoxide  of  gcM. 

llISlflTTH. 

How  is  bismuth  obtained  ?  —  It  is  obtained  by  fusion  from  its  ores, 
in  which  it  exists  native ;  and  is  purified  by  dissolving  it  in  nitric 
acid,  precipitating  it  in  the  form  of  subnitrate,  by  mixing  it  with 
water ',  and,  finally,  reducing  it  by  heat  and  charcoal. 

What  are  the  properties  of  bismuth? — It  is  a  solid,  of  a  Feddish- 
white  colour,  and  considerable  lustre;  is  crystalline;  brittle  when 
cold,  but  malleable  when  heated ;  is  not  oxidized  by  air  without  mois- 
ture or  heat;  fuses  at  476^,  and  at  a  higher  temperature  is  vaporised, 
and  bums  with  a  bluish-white  flame ;  is  acted  on  with  difficulty  by 
sulphuric  or  chlorohydric  acids,  but  is  violently  oxidixed  and  con- 
verted into  a  nitrate  by  nitric  acid. 

Give  its  symbol,  specific  gravity,  and  chemical  equivalent.  *—  Its 
symbol  is  Bi;  its  specific  gravity,  9*82 ;  its  ^uivalent  71. 

What  is  the  subnitrate  of  bismuth  7 — ^It  is  a  white  powder,  taste- 
less, and  slightly  soluble  in  water;  called,  also,  white  oxide,  or  ma- 
yistery  ofhumuth;  formed  by  throwing  the  nitrate  into  water;  and 
consisting  of  oxide  of  bismuth,  combined  with  a  small  proportion  of 
nitric  acid. 

What  is  the  composition  of  fusible  metal  ?  —  Eight  parts  of  bis- 
muth, five  parts  of  lead,  and  three  of  tin ;  it  melts  below  212^^  hence 
the  name. 

laoH. 

How  does  iron  exist  in  nature  ?  —  In  the  form  of  oxides,  or  sul- 
phides ;  and  is  sometimes  found  native  in  cereolites,  or  minerals  of 
meteoric  origin. 

What  peculiar  property  resides  in  some  of  its  ores  ?  —  The  mag- 
netic property. 

How  is  it  usually  obtsuned?  —  By  heating  its  ores  with  charcoal 
and  lime ;  which  latter  combines  with  the  impurities  of  the  ore,  and 
forms  a  glass  or  dag^  through  which  the  melted  iron  sinks  and  ia 
drawn  off. 

What  are  the  properties  of  iron? — It  is  of  a  well-known  colour; 
has  considerable  lustre  when  polished ;  is  easily  oxidized  by  moist  air; 
is  very  hard  and  tenacious ;  is  very  malleable  and  'ductile,  especially 
when  heated ;  is  hardened  by  being  heated  and  suddenly  cooled ;  is 
fused  with  difficulty ;  is  capable  of  being  welded ;  and  is  acted  upon 
with  difficulty  by  pure  acidis. 
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Give  ite  symbol,  specific  gravity,  and  chemical  equivalent  ?  —  Its 
syaibol  is  Fe  (from /errum) ;  its  specific  gravity^  7*788;  and  its  equi- 
valent 28. 

What  are  the  compounds  of  iron  with  oxygen?  —  Protoxide,  ob- 
tained by  precipitation  firom  the  sulphate  of  the  protoxide,  or  green 
vitriol,  oonsistiog  of  iron  and  oxygen,  each  one  equivalent ;.  per  ses- 
qoi,  or  red  oxide,  or  ooloothar,  found  native  in  haematite  (or  formed 
by  heating  the  sulphate),  consistiug  of  two  equivalents  (k  iron  and 
four  of  oxygen ;  and  black  or  magnetic  oxide,  formed  by  exposing 
iron  at  a  red  heat  to  steam,  and  consisting  of  three  of  iron  and  four 
of  oxygen,  or  of  a  mixture  of  equal  parts  of  the  protoxide  and  per- 
oxide. 

What  are  the  peculiar  characteristics  of  the  protoxide?  —  The 
protoxide  is  of  a  blue  colour;  is  converted  into  peroxide,  when  ex- 
posed to  air,  by  absorbing  oxygen ;  is  not  changed  in  colour  by  nut- 
galls  ;  but  is  precipitated  in  the  form  of  a  black  sulphide  of  iron,  by 
the  alkaline  sulphydrates,  as  a  white  hydrate  by  the  alkaline  carbon- 
ates, and  a  white  cyanoferrite  by  cyanoferrite  of  potassium. 

What  are  the  properties  of  the  peroxide?  —  It  is  of  a  dull  red 
colour ;  forms,  with  the  acids,  salts  of  a  red  colour ;  is  precipitated 
from  its  solutions  by  the  alkalies  and  alkaline  carbonates ;  forms  Prus- 
sian blue,  with  cyanoferrite  (ferrocyanuret)  of  potassium ;  and  forms 
with  sulphocyanhydric,  or  with  meconic  acid,  a  red,  and  with  infusion 
of  galls,  a  dark  brue  colour. 

What  are  some  other  important  compounds  of  iron  ?  —  The  protio- 
dide,  which  is  used  in  medicine ;  the  sulphide  or  sulphuret  of  iron 
pyrites,  which  is  found  native;  and  the  compounds  of  iron  with  car- 
bon, in  the  form  of  cast  iron  and  steel. 

What  are  the  most  important  salts  of  the  oxide  of  iron  ?  —  The 
sulphate  of  iron  or  green  vitriol,  the  carbonate,  the  tartrate,  the  ace- 
tate, the  muriate  pr  chlorohydrate,  and  the  phosphate ;  all  of  which 
are  used  principally  in  medicine. 

ZINC. 

How  is  sine  usually  obtained?  —  It  is  procured  from  calamine ,  or 
the  native  carbonate;  or  from  blencU,  or  the  native  sulphide,  by  heat- 
ing it  with  charcoal. 

What  are  its  properties? — It  is  a  metal  resembling  lead  in  colour; 
is  slightly  crystuline  in  structure ;  malleable  at  a  temperatare  of  be- 
tween 210''  and  SOO''  of  Fahrenheit,  but  brittle  at  high  or  low  tern- 
peratures;  melts  at  680^,  according  to  some  chemists,  and  at  773^, 
according  to  others;  crystallises  when  allowed  to  cool  after  fusion ;  is 
sublimed  at  a  very  high  temperature ;  is  slightly  oxidized  by  exposure 
to  air  and  moisture ;  but  at  a  high  heat,  exposed  to  the  atmosphere, 
is  oxidized  and  volatilised  with  combustion ;  it  decomposes  the  water 
in  dilute  sulphuric  or  chlorohydric  acids;  and  takes  from  one  portior 
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of  nitric  acid  its  oxygen  to  form  an  oxide,  witb  which  the  rest  of  the 
acid  combines  to  form  a  nitrate. 

Give  its  conimercial  uame^  its  symbol,  specific  grraTity,  and  chemical 
equivalent? — It  is  sometimes  called  spelter ,  in  commerce;  its  symbol 
is  Zn ;  its  specific  gravity,  6*86 }  its  cqaivident,  82*8. 

What  are  the  principal  compounds  of  zinc  with  oxygen  and  chlo- 
rine ? — Protoxide  of  zinc,  otherwise  called  flotoen  of  zinCf  nihil  aSnttnf 
and  lava  philcsaphic/iy  a  light  fleecy  substance  of  a  white  colour, 
formed  by  the  combustion  of  zinc,  or  by  precipitation  from  the  sul- 
phate by  liquid  ammonia,  and  consisting  of  zinc  and  oxygen,  each 
one  proportion ;  and  chloride  of  zinc,  called  also  butter  of  zinc,  formed 
by  burning  zinc  in  chlorine,  and  consisting  of  one  proportion  of  nn« 
and  one  of  chlorine. 

What  are  the  only  important  salts  of  zinc?  —  The  acetate  and  the 
sulphate  of  zinc,  or  white  vitriol. 

What  is  a  test  for  detecting  the  presence  of  zinc?  — Pure  potassa 
or  ammonia,  which  throw  down  a  white  precipitate,  which  is  redis- 
solved  by  adding  the  alkali  in  excess. 

ABBBiriO. 

TIow  is  arsenic  obtained  ?  —  It  is  obtained  from  an  ore,  called  ia 
commerce  cobalt  (consisting  of  arsenic  in  the  form  of  an  oxide,  com- 
bined with  cobalt),  by  distillation. 

What  are  its  properties  ?  —  It  is  excessively  brittle ;  of  a  eolout 
and  lustre  resembling  steel ;  burns  with  an  odour  resembling  garlic, 
at  856^,  and  cannot  be  melted  without  a  pressure  exceeding  that  of 
the  atmosphere ;  if  volatilized  in  the  open  air,  is  converted  into  an 
oxide;  is  tarnished  by  partial  oxidation  when  exposed  to  air  and 
moisture,  and  is  slowly  oxidized  and  dissolved  by  being  boiled  in 
water. 

What  are  the  most  important  compounds  of  arsenic  with  other 
substances?  —  Arsenious  and  arsenic  acids,  and  arseniuretted  hy- 
drogen. 

Give  the  composition  and  properties  of  arsenious  acid? — It  is 
formed  by  igniting  arsenic  in  the  air,  consists  of  two  proportions  o\ 
equivalents  of  arsenic  and  three  of  oxygen ;  it  is  of  a  white  colour, 
whence  it  has  been  called  tchite  arsenic,  or  white  oxide  of  arsenic; 
has  a  taste  at  first  slightly  acid,  then  sweetish;  reddens  vegetable 
colours;  slightly  soluble  in  water;  when  heated  in  open  vessels, 
sublimes  at  380^,  but,  if  in  close  vessels,  fases,  becomes  opaque,  more 
soluble  in  boiling  water,  and  has  an  alkaline  reaction  with  vegetablo 
colours ;  when  digested  with  nitro-muriatic  or  strong  nitric  acid,  and 
the  solution  evaporated,  it  takes  two  additional  proportions  of  oxygen, 
and  is  changed  into  arsenic  acid ;  it  is  a  virulent  poison,  and  is  the 
form  in  which  arsenic  is  usually  employed  for  that  purpose. 

Describe  the  formation  and  properties  of  arsenic  acid.  —  It  ia 
formed  by  digesting  arsenious  acid  in  nitro-muriatic  or  strong  nitric 
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aeid,  and  then  expelling  tlie  nitric  acid  by  lieat ;  consists  of  two  pro- 
portions of  arsenic  and  five  of  oxygen ;  is  a  white  solid  ]  acts  as  a 
caustic  npon  animal  fibre ;  reddens  vegetable  blues ;  is  more  soluble 
than  arsenious  acid;  is  deliquescent;  is  first  melted  into  a  glass,  and 
afterwards  decomposed  into  anenious  acid  and  oxygen  by  heat }  is 
poisonous;  and  is  more  Yirulent  and  energetic  in  its  properties  than 
arsenious  acid. 

What  is  Fowler's  solution  f  —  An  arsenite  of  potassa,  formed  by 
boiling  together  arsenious  acid  and  carbonate  of  potassa  in  distilled 
water. 

What  is  ardeniuretted  hydrogen  ?  —  It  consists  of  arsenic  and  hy- 
drogen, in  the  proportion  of  two  or  three;  may  be  obtained  by  adding 
arsenic  to  the  materials  for  generating  hydrogen  (see  Hares  Com- 
pendtunhy  p.  187);  is  an  inflammable  gas,  burning  with  a  bluish 
white  flame,  with  the  odour  of  arsenic ;  and  is  fatal  to  life,  though 
destitute  of  acid  qualities. 

What  are  the  other  important  compounds  of  arsenic  ?  —  The  scs- 
quichloride,  which  resembles  the  fuming  liquor  of  Lihavius;  the 
protosulphide,  or  realyery  which  is  of  a  red  colour ;  and  the  sesqui- 
sulphide,  called  also  orpimeni,  forming  the  colouring  matter  of  kim/s 
yellow. 

Give  the  symbol,  specific  gravity,  and  cjiemical  equivalent  of  arsenic  ? 
— Its  symbol  is  As;  its  specific  gravity,  5*8843;  its  chemical  equiva- 
lent, 37-7. 

What  are  the  ordinary  tests  for  detecting  the  presence  of  arsenic  ? 
Sulphydric  acid,  which  precipitates  from  arsenious  acid,  the  yellow 
sesquisulphide  or  orpiment,  and  from  arsenic  acid,  a  yellow  precipitate 
resembling  orpiment,  but  containing  more  sulphur ;  ammouiacal  nitrate 
of  silver,  which  precipitates  from  solutions  containing  arsenious  acids, 
the  yellow  arsenite  of  silver,  and  from  arsenic  acid,  the  brick-red  ai*sc- 
niate ;  ammoniacal  nitrate  of  copper,  which  precipitates  from  arsenious 
acid,  a  green  arsenite  of  copper,  called  Schede'g  green  ;  but  the  nioKt 
accurate  method  is  to  put  the  suspected  material  into  the  self-geuc ra- 
ting reservoir  (see  Hare's  Compendium ,  p.  187),  together  with  the 
*  materials  for  generating  hydrogen,  and  upon  inflaming  the  jet  of  arsc- 
niuretted  hydrogen  thus  produced,  and  holding  a  cool  porcelain  plate 
over  the  flame,  a  tache  or  ring  of  metallic  arsenic  will  be  condensed 
upon  the  plate. 

What  process  is  necessary  to  detect  arsenic  where  organic  matter  is 
present,  as  in  cases  of  poisoning  2* — The  stomach,  intestines,  &c.,  sup- 
posed to  contain  arsenic  together  with  their  contents,  must  be  thrown 
into  water,  evaporated  at  a  moderate  heat,  and,  when  dry,  treated  with 
strong  nitric  acid,  which  carbonizes  and  reduces  the  bulk  of  the  mass, 
and  converts  the  arsenic,  if  it  be  in  the  form  of  arsenious  acid,  into 
the  more  soluble  and  less  volatile  arsenic  acid ;  then,  on  digesting  the 
whole  in  water,  the  arsenic  acid  may  be  precipitated  as  arseuiatc  of 
lime,  by  adding  lime-water;  the  arseniate  of  lime  should  then  b'^ 
60* 
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driedy  mixed  with  one-fourth  its  weight  in  ehareoal,  and  placed  in  tV 
sealed  extremity  of  a  long  and  nairow  tube,  whose  otiier  extremity  is 
open ;  care  should  be  taken  to  wipe  the  tube  dry  by  means  of  ootton- 
wick  wound  upon  a  wire ;  heat  is  then  applied  to  the  tube,  be^naiBg 
at  the  open  and  proceeding  towazd  the  sealed  extremity,  and  the  te^ 
suiting  moisture  carefully  removed  by  the  ootton-wick ;  the  heat  is 
then  reapplied  to  the  sealed  extremity,  and  carried  as  hi^as  the  tube 
will  bear  without  melting,  when  the  arsenic  will  be  deposited  in  mi^ 
nute  crystals,  at  the  part  of  the  tube  beyond  the  J^art  that  was  heated, 
forming  the  arsenical  ring. 

AXTIXOHT. 

How  is  antimony  obtained? — It  is  obtained  from  the  natiye  sul- 
phide (anciently  called  stihiumf  which  is  the  antimony  of  commerce), 
by  mixing'  it  with  bitartrate  of  potassa  and  nitrate  of  potossa,  and 
throwing  the  mixture  into  a  red-hot  crucible. 

What  is  the  rationale  of  this  process?  —  The  oxygen  of  the  nitnte 
converts  the  sulphur  into  sulphurous  acid ;  the  carbon  of  the  tartaric 
acid  unites  with  the  oxyiren ;  while  the  potassa  acts  as  a  flux  in  pro- 
moting the  fusic^n  of  the  antimony,  which  subsides  to  the  bottom  of 
the  crucible. 

What  further  process  is  necessary  ?  —  It  must  be  purified  by  dis- 
solving it  in  nitro-muriatic  afeid;  precipitating  it  in  the  state  of  oxy- 
chloride,  by  throwing  it  into  water;  and  reducing  it  again^  by  igni- 
tion with  bitartrate  of  potassa. 

(1  ive  the  commercial  name  and  chemical  properties  of  antimony.-— 
Metallic  antimony  is  called,  in  commerce,  reguftL<  of  anitmonjf ;  it  is 
of  a  silvery  colour;  is  very  brittle;  emits  an  odour  when  rubbed; 
fuses  at  810^;  is  not  sublimed  at  a  white  heat  in  close  vessels;  but 
in  the  open  air  it  takes  fire  at  a  wlute  heat  and  burns  with  a  white 
light,  condensing  in  minute  crystals  of  the  sesquioxide,  called  ari/en^ 
tine  Jlowers  of  antimony ;  boiling  sulphuric  acid  and  nitric  acid  are 
partially  decomposed  by  antimony,  which  forms  thus  an  oxide,  with 
which  the  remaining  acid  combines. 

(five  the  symbol,  specific  gravity,  and  equivalent  number  of  anti- 
mony.—  Its  symbol  is  Sb,  (from  Uihiurn)]  its  specific  gravity,  6*7; 
its  c<]uivalent  number,  64*0. 

What  is  the  test  for  antimony  ?  —  Sulphydric  acid,  which  precipi- 
tates Kerme's  mineral,  which  is  known  by  its  orange-yellow  colour. 

What  are  the  most  important  compounds  of  antimony? — Tlic  sos- 
quioxide,  consisting  of  two  equivalents  of  antimony  and  three  of  chlo- 
rine, formed  by  throwing  the  sesquichloride  into  water,  which  precipi- 
bitcs  the  oxychloride  of  antimony  or  powder  of  Ahjarothy  whiclx,  by 
digestion  with  carbonate  of  potassa,  yields  the  sesquioxide;  and  the 
sesquichloride,  or  butter  of  antimoni/^  consisting  of  two  equivalents 
of  antimony  and  three  of  chlorine,  formed  by  burning  antimony  in 
chlorine  gas,  or  by  distilling  a  mixture  of  antimony  and  corrosive 
sublimate. 
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What  aro  ilie  compoands  known  as  red  antimony,  ^lass,  liver, 
erocns  of  antimony  f — <)ompounds  of  oxide  and  solphide  of  antimony. 

What  are  Kermi^s  mineral  and  golden  sulphur  of  antimony?  — 
SvbBtances  whose  composition  are  somewhat  uncertain,  prohahly  con* 
sistitig  of  hydrated  sesquiBulphide  and  sesquiozide  of  antimony. 

What  are  the  metals  proper  of  minor  importance  f  —  Palladium, 
riiodivm,  indium,  osmium,  nickel,  cadmium,  chromium,  cohalt,  man* 
gutfese,  molybdinum,  titanium,  tungsten,  uranium,  cerium,  yanadium, 
and  there  has  lately  been  discovered  two  others,  pelopium  and  nio* 
bium ;  to  these  may  be  added  ruthenium,  recently  obtained  from  pla 
tinum  residues. 

OXTSALTS,  ao. 

Which  is  the  most  numerous  and  important  class  of  salts?  — 
The  oxymhsy  or  those  whose  acids  contain  oxygen  as  their  electro- 
negative. 

What  are  the  peculiar  properties  of  the  nitrates  ? — ^They  dcfla<2;rate 
with  charcoal,  sulphuric,  and  other  combustibles,  with  which  their 
oxygen  combines  to  form  carbonic  acid,  sulphuric. acid,  &c.;  whoii 
added  to  liquid  chlorohydric  acid,  they  free  the  chlorine  and  enable 
it  to  dissolve  gold ;  when  dry,  they  emit  nitric  acid  fumes,  if  sub- 
jected to  concentrated  sulphuric  acid ;  and  such  of  them  as  arc  ncu- 
tml  arc  soluble,  and,  generally,  deliquescent. 

What  are  the  distinguishing  characters  of  the  sulphates  ?  —  They 
are  precipitated  from  their  solutions  by  baryta;  yield  their  oxy- 
gen, when  heated  with  charcoal  or  hydrogen,  being  converted  into 
sulphides  or  sulphurets;  and  are  almost  all  of  them  insoluble  in 
alcohol. 

What  are  the  distinguishing  qualities  of  the  carbonates?  —  They 
are  decomposed  by  almost  all  the  acids,  yielding  carbonic  acid  with 
effervescence ;  are  decomposed,  also,  by  heat,  except  the  carbonates 
of  the  proper  alkalies,  and  of  barium  and  strontium;  and  all  the 
carbonates  except  those  of  soda,  potassa,  and  ammonia,  are  sparingly 
soluble  in  water. 

What  is  meant  by  hydro-salts? — Those  whose  acid  or  base  contains 
hydrogen. 

What  are  the  only  hydro-salts  now  recognised?  —  Thase  of  the 
compounds  of  ammonia  with  a  hydraeid,  as  the  hydrochlorate  or  (ho 
hydrosulphate. 

What  are  sulphur  salts  ?  —  They  are  double  sulphurcts;  the  sul- 
phuret  of  one  metal  acting  as  an  acid,  and  that  of  another  as  a 


What  are  double  haloid  salts?  —  Two  simple  haloid  s^Its;  one  of 
which  acts  as  an  acid,  and  the  other  as  a  base. 
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ORGANIC  CHEMISTRY. 

What  are  meant  by  organio  substances?— Definite  ebemical  i 
pounds,  found  ready  formed  in  organized  beings,  and  their  modifier- 
tions  produced  by  artificial  processes,  which  may  be  greatly  Taried. 

What  do  you  mean  by  organic  chemistry?  — That  department  of 
chemistry,  which  investigates  the  phenomena  and  results  of  oi]gamo 
life,  and  examines  the  chemical  relations  of  plants  and  animahi  and 
the  properties  and  transformations  of  the  bodies  they  present* 

What  are  the  elements  which  usually  enter  into  organic  substanees  ? 
—  Carbon,  hydrogen,  oxygen,  and  nitrogen. 

What  organic  substances  contain  only  carbon  and  hydrogen? —* 
defiant  gas,  and  other  hydro^carbons. 

What  more  frequently  contain  carbon,  hydrogen,  and  oxygen?-— 
Sugar,  gum,  many  neutral  bodies,  and  most  organic  acids. 

In  what  class  aoes  nitrogen  form  an  important  part  ?  —  The  vege- 
table alkalies,  and  various  compounds  which  belong  more  usually  to 
the  animal  division. 

What  is  one  of  the  most  striking  features  in  organic  chemistry  ^-^ 
The  almost  constant  occurrence  of  isomeric  bodies. 

What  are  the  artificial  processes  which  modify  the  production  of 
Clonic  compounds  ? — By  means  of  the  hydrate  of  potash,  distillation 
by  heat,  acids,  oxygen,  chlorine,  &c. 

What  is  meant  by  the  term  eremacauses  ?  —  The  slow  combustioii 
or  oxidation  of  organic  matters  in  air. 

What  fact  has  had  ^eat  weight  in  investigating  the  subject  of 
organic  compounds  ?  —  That  chlorine  frequently  takes  the  plaoe  of 
hydrogen,  and  that  a  compound  may  preserve  iU  leading  chemical 
characters,  although  this  change  may  have  taken  place. 

OBOANIO  CHEMISTRY  OF  YEOETABLES. 

What  is  meant  by  the  proximate  and  ultimate  prinei]4e8  of  v<ege> 
tables  ?— Every  distinct  compound  (as  sugar,  staron,  morphia,  quinia, 
&c.),  existing  already  formed  in  a  vegetable,  is  called  a  proximate 
principle ;  its  ultimate  princij^es  are  those  simple  elemento  (as  oar- 
bon,  hydrogen,  &c.),  beyond  which  analysb  cannot  be  carried. 

What  particular  elements  or  ultimate  principles  exist  m  almost 
every  vegetable  substance  ? — ^Carbon,  hydrogen,  and  oxygen ;  although 
oxygen  is  absent  from  some  v^etable  substances  (as  the  essential 
oils,  caoutchouc,  &c. ;  and  hydrogen  from  others  (as  in  oxalic  acid,  &e.). 

What  other  ultimate  principles  are  found  in  vegetables  ?-«*  The 
vegetable  alkaloids  (morphia,  quinia,  brucia,  Btrychnu^  &e.),  contain 
nitrogen ;  and  magnesium,  calcium,  potassium,  sodium,  silicon,  &e., 
are  found  to  exist  in  minute  quantity,  in  very  many  vegetable  pro- 
ducts, 
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What  effect  is  produced  npon  vegetable  substances  by  heat? — They 
first  yield  the  water  and  essential  oils  existing  in  them ;  at  a  higher 
heaty  pyroligneous  acid^  carbonic  oxide,  and  compounds  of  carbon  and 
hydrogen;  if  nitrogen  be  present,  it  unites  with  hydrogen  to  form 
ammonia ;  and  if  heat  and  pressure  be  employed  together,  the  vege- 
table matter  is  converted  into  a  species  of  bitumen,  resembling  that 
of  coal ',  but  if  burned  ia  the  open  air^  water  and  carbonic  acid  are 
the  only  products. 

What  substances  often  occur  in  small  quantities  ? — Sulphur,  phos- 
phorus, and  iron ;  these,  when  decomposed  and  transformed  by  re- 
agents, give  rise  to  a  large  number  of  compounds,  which,  in  connection 
with  hydrogen,  carbon,  oxygen,  and  nitrogen,  have  often  united  with 
them  sulphur,  phosphorus,  chlorine^  bromine^  iodine,  arsenic,  anti- 
mony, and  the  metals. 

What  two  classes  enter  into  the  structure  of  living  beings?  — 
Organized  substances,  such  as  diuscular  fibre,  cellular  and  vascular 
tissues,  &c. ;  secondly,  those  produced  by  the  destruction  of  organ- 
ized bodies,  or  the  secretions  or  excretions  of  organized  beings,  or 
which  may  be  formed  artificially,  as  the  alcohols,  oils,  acids,  resins, 
sugars,  &c. 

What  is  the  effect  of  chemical  agencies  upon  organized  bodies  ?  — 
To  disorganize  them. 

What  is  the  effect  of  heat  upon  organized  bodies? — They  are 
decomposed  into  a  variety  of  products,  some  of  which  are  water,  car- 
bonic acid  gas,  carburets  of  hydrogen,  and,  if  nitrogen  is  present, 
ammonia. 

Are  not  the  salts  of  potash,  lime,  soda,  magnesia,  iron,  together 
with  the  sulphuric,  phosphoric,  and  silicic  acids,  chlorine  and  fluorine, 
present  in  animals  and  vegetables  ?  —  Yes. 

What  are  the  two  laws  of  particular  importance  in  this  branch  of 
of  chemistry  ? — That  of  equivalent  tubgtitution  and  direct  union. 

What  is  meant  by  the  first  of  these?— •That  where  one  or  more 
atoms  of  an  element  or  compound  may  be  replaced  by  any  other  ele- 
ment or  group  of  elements,  which  are  equivalent  in  their  chemical 
relations,  and  the  chemical  constitution  of  the  compound  remain  un- 
changed, it  is  reducible  to  the  law  of  double  elective  affinity. 

What  is  meant  by  the  law  of  direct  union  f — Where  we  have  only 
one  product  by  direct  unions  aa  where  ammonia  may  combine  with  an 
acid,  as  with  hydrochloric  acid,  to  form  tod  ammoniacy  &c. ;  also  when 
a  body  may  eliminate  the  elements  of  water,  or  hydrogen,  &o.,  and 
resolve  itsdf  into  two,  as,  for  instance,  where  alcohol,  04H«02,  und^r 
reagents  may  lose  Hg,  and,  in  some  of  its  combinations,  is  resolved 
into  C4H4  and  HsOs  by  heat. 

Is  not  the  law  of  combinations  by  volumes  of  importance  in  th«4 
branch  of  chemistry  ?  —  Yes. — [See  Chem,^ 

Give  the  formula  for  estimating  the  density  of  carbon  vapour  — 
Carbon  not  being  obtainable  in  the  gaseous  form,  we  take  one  of  lin 
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oompounds;  when  carbon  is  bnrned  in  oxygen  gas,  it  is  conYcrted 
into  carbonic  acid  without  change  of  yolnme;  now  if  we  subtract  from 
the  weight  of  the  new  compound  that  of  the  oxygen,  we  then  have 
the  weight  of  carbon  vapour ;  hence  we  judge  that,  by  having  the 
composition  and  equivalent  of  a  body  given^  we  can  calculate  its  den- 
sity, or  the  reverse. 

What  is  understood  by  the  law  of  divisibility  of  formulas? — That 
in  all  compounds  of  carbon^  hydrogen,  and  oxygen^  represented  by  an 
equivalent  of  four  volumes  of  vapour,  the  number  of  atoms  of  carbon 
and  oxygen  are  always  divisible  by  two,  and  that  of  the  atoms  of  hydro> 
gen  by  the  same  number ;  if  the  oxygen  is  wholly  or  in  part  replaced 
by  sulphur  or  selenium,  the  substitution  is  atom  for  atom ;  and  if  hy- 
drogen is  replaced  in  whole  or  in  part  by  chlorine,  iodine,  bromine,  by 
nitrogen,  phosphorus,  arsenic,  or  antimony,  or  any  of  the  metals^  the 
sum  of  the  number  of  the  atoms  will  always  be  a  multiple  of  two. 

What  is  meant  by  chemical  homologues  ?  —  A  series  of  analogous 
substances,  whose  composition  varies  by  CaHs,  or  a  multiple  of  it;  this 
law  is  of  great  importance  in  organic  chemistry. 

Upon  what  principle  does  the  analysis  of  organic  bodies  depend  ? — 
That  all  organic  bodies  undergo  decomposition  when  exposed  to  a  high 
heat  in  the  presence  of  oxygen,  and  that  the  weight  of  carbonic  acid 
and  water,  which  results  from  the  union  of  oxygen  with  the  carbon 
and  hydrogen  of  the  organic  body,  indicates  the  relative  proportions 
of  carbon  and  hydrogen. 

Give  a  general  outline  of  the  process  of  Liebig  to  effect  this. — ^He 
uses  the  black  oxide  of  copper,  which,  unchanged  by  heat,  alone  gives 
up  oxygen  to  combustible  matter  with  great  mcility.  The  substance 
to  be  bxamined  must  be  physically  pure  and  freed  from  moisture }  the 
protoxide  of  copper  is  made  from  the  nitrate  by  heat,  and  is  reduced  to 
powdet,  and  re-heated  to  expel  all  moisture;  the  combustion  is  per- 
formed in  a  Bohemian  glass  tube,  of  a  diameter  0*4,  or  0-5  in.,  and  in 
length  from  14  to  18  inches;  the  one  end  of  the  tube  is  drawn  out, 
as  shown  in  Fig.  280;  and  closed;  the  other  is  simply  fused^  to  soften 

Fig.  280. 

Oxide  copper.  Miztare.  Oxida  ooppeT. 
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the  edges  of  the  glass.  The  tube  is  now  filled  two-thirds  with 
the  warm  protoxide  of  copper;  the  organic  substance,  mixed  with 
the  remaining  protoxide  in  a  wedgewood  mortar,  is  transferred  to 
the  tube ;  the  tube  is  gently  rinsed  with  fresh  hot  oxide,  and  filled 
with  the  remaining  oxide  from  the  crucible;  the  whole  is  gently 
shaken  together;  the  tube  is  then  placed  in  a  furnace  of  sheet-iron 
(Fig.  281);  which  is  placed  upon  bricks;  and  raised  or  depressed, 
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i8  more  or  less  air  is  required ;  a  Bligbt  inclination  is  given  to  the  fur* 
Dace  at  the  end  where  the  orifice  of  the  combustion-tube  passes  out. 
To  collect  the  water  produced  by  the  experiment,  a  small  tube  (Fig. 
282),  filled  with  fragments  of  spongy  chloride  of  calcium,  is  attached 
by  a  perforated  cork,  well  dried,  to  the  end  of  the  combustion  tube; 
the  carbonic  acid  is  condensed  in  a  solution  of  caustic  potash,  sp.  gr. 
1'27;  contained  in  a  small  apparatus  (Fig.  283)  called  Liebig's  potash 


Fig.  282. 


Fig.  288. 


bulb-tube;  the  connection  between  this  tube  and  the  chloride  of  cal- 
cium is  made  by  a  small  tube  of  caoutchouc ;  the  whole  apparatus  is 
seen  (Fig.  284).     Before  experimenting,  the  calcium-tube  and  the 

Fig.  284. 


potash  bulb-tube  are  accurately  weighed ;  the  tightness  of  the  juno- 
tioo  of  the  tubing  must  be  perfect ;  red-hot  charcoal  is  now  applied 
to  the  anterior  portdon  of  the  combustion-tube  containing  the  pure 
oxide  of  oopper,  and  gradually  moved  to  the  other  end  by  the  screen 
ff,  A  uniform  stream  of  carbonic  acid  should  enter  the  potash  bulb, 
the  bubbles  of  which  can  be  counted ;  if  no  nitrogen  is  present,  the<9e 
bubbles,  near  the  close  of  the  experiment,  are  almost  entirely  absorbed 
by  the  potash  solution ;  if,  however,  on  the  contrary,  nitrogen  is  pre- 
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erent,  the  babbles  will  constaDtly  escape  thnmgh  the  potash  ifolutkm. 
When  the  tube  has  been  beated  from  one  end  to  the  other,  and  no 
more  gas  disengaged,  but  absorption  begins,  the  coak  are  rooHi^ed 
from  the  frirther  extremity  of  the  oomoiistion  tabe,  and  its  point 
broken  off;  a  little  air  is  drawn  through  the  apparatns,  by  which  the 
remaining  carbonic  add  and  watery  vapour  is  secured ;  the  parts  of 
the  apparatus  are  detached,  and  the  chbride  of  calcium  tube  «fid 
potash  tube  are  weighed ;  ^m  the  increase  of  weight  in  the  chloride 
of  calcium  tube  the  amount  of  water  and  thence  that  of  hydrogen  is 
deduced ;  and  from  the  increase  of  weight  in  the  potash  bvlb-tube 
^e  amount  of  carbon  is  determined. 

Give  a  general  example  of  calculating,  by  experiment,  the  product 
of  an  organic  analysis?  — Suppose  sugar  the  article  to  be  analyied. 
Take  a  certain  amount  of  sugar,  weigh  the  potash  bulb-tube  l>efore 
experiment,  and  then  again  after  experiment,  and  subtract  the  weights 
so  obtained,  and  we  have  the  amount  of  carbonic  acid.  Weigh  Uie 
chloride  of  calcium,  both  before  and  after  experimenting,  as  before 
done,  and' we  obtain  the  weight  of  water. 

How  are  volatile  liquids  analysed  ? — B^  enclosing  them  ia  a  nar- 
row-neck bulb  of  thin  ghiss.    The  bulb  is  pievioudy  weighed,  and 
the  liquid  introduced,  and  the  bulb  sealed,  and  i^ain  weighed,  which 
gives  the  weight  of  the  liquid.     The  neck  of  the  bulb  is  biokoi  off 
(Fig.  285),   dropped  into  the  combusdon- 
Fig.  286.  tube,  and  covered  with  the  oxide  of  copper. 

This  is  heated  to  redness,  and  a  gentle  hett 
applied  to  the  end  of  the  oombnstion-tnbe 
oontaixiing  the  volatile  liquid,  its  vapour 
is  sent  over  the  ignited  oxide,  oompletdy 
burning  it,  and  its  products  are  calculated 
as  before. 

When  substances  which  oontain  a  lai^ 
proportion  of  carbon  and  little  hydrogen  are 
to  be  examined,  what  article  is  preferable  to 
the  oxide  of  copper  ?  —  Chromate  of  lead. 

How  are  azotized  substances,  or  those  containing  nitn^n  analysed  f 
'-—  By  placing  in  one  end  of  the  combustion-tube  three  inches  of  car- 
bonate of  copper,  secured  by  a  plug  of  asbestos ;  and  now  introduce 
he  substance  to  be  analyzed,  mixed  with  the  oxide  of  copper,  and 
ill  the  remainder  of  the  combustion-tube  with  copper  turnings;  with- 
Iraw  the  air  by  an  air-pump,*  heat  the  carbonate  of  coj^r  in  the 
lube  to  expel  the  remainder  of  ihe  air.     Now  heat  the  tul^  as  usual, 
4nd  collect  the  gases  evolved  in  a  graduated  air-jar  over  merauy. 
After  having  finished  the  combustion,  again  apply  heat  to  the  car* 
Donate  of  copper,  aad  another  portion  of  carbonic  acid  is  expelled, 
which  drives  out  all  the  nitrogen.     The  carbonic  acid  is  removed  from 
Uie  air-jar  by  washing  with  a  strong  solution  of  potash,  and  pore 
nitrogen  remains,  which  is  careiiilly  measured;  and  by  asoertaijiing 
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its  TolumOy  tbe  weight  is  detennined.  In  addition  to  the  above  por- 
ec^S  others  have  been  used,  and  especially  that  of  Will  and  Yarren- 
trappi  which  is  excellent. 

How  is  chlorine  determined  in  any  organic  body  by  analysis  ? — By 
passing  the  Tapour  OTor  quick-limey  heated  to  redness  in  a  combustion- 
tube,  by  which  chloride  of  calcium  is  formed ;  which  is  afterwards 
Miss<4yed  in  water,  and  the  chloride  precipitated  by  nitrate  of  silver , 
and  from  the  weight  of  the  chloride  of  silver  the  amount  of  chloride 
is  ddculated. 

How  is  sulphur  determined  by  analysis?  —  By  fusion  with  nitre 
and  carbonate  of  soda,  or  by  digestion  with  nitric  acid.  Sulphuric 
acid  is  thus  formed  and  precipitated  by  barytes,  as  sulphate  of  baryta, 
from  the  weight  of  which  that  of  sulphur  is  determined.  When  oxide 
of  copper  is  used  in  this  experiment,  peroxide  or  chromate  of  lead 
must  be  placed  between  the  chloride  of  calcium  and  potash  tubes, 
to  absorb  the  sulphurous  acid. 

DENSITY    OP    VAPOURS. 

How  would  you  determine  the  density  of  the  vapour  of  a  volatile 
substance  ?  —  A  light  glass  globe,  as  represented  ^Fig.  286),  is  taken, 
and  the  substance  put  into  it— the  weight  of  wnioh 
has  been  ascertained.  It  is  then  held  by  a  handle  at- 
tached to  it  beneath  the  surface  of  a  water-bath,  and 
heated  above  tbe  boiling  point  of  the  substance  to  be 
analysed.  By  this  means  the  substance  is  volatilized, 
and  the  open  and  projecting  end  of  the  globe's  neck 
is  sealed  by  a  blow-pipe,  and  the  temperature  of  the 
bath  noted.  The  globe  is  now  cooled,  and  again 
weighed^  and  the  end  broken  off  beneath  a  surface  of 
mercury,  which  rushes  up  and  fills  the  empty  vessel ; 
the  mercuiy  is  carefully  measured.  The  capad^  of 
the  vessel  and  its  weight  being  known,  we  can  find 
the  weight  of  a  volume  of  vapour  at  the  observed 
temperature,  and  calculate  what  would  be  its  weight 
at  the  ordinary  temperature ;  and  its  weight  compared 
with  that  of  the  same  volume  of  air  gives  the  specific  gravity  or 
density. 

EMPIRICAL    AND    RATIONAL    FORMULJE. 

What  do  you  understand  by  these? — By  the  empirical,  we  mean 
the  simplest  possible  expression  of  the  composition  of  the  substance 
to  which  it  refers.  By  the  rational,  we  understand  one  which  de- 
scribes the  exact  composition  of  one  equivalent,  or  combining  propor- 
tion of  the  substance;  by  stating  the  absolute  numbers  of  equivalents 
of  each  of  the  elements  essentiaJ  to  that  object,  as  well  as  the  mere 
relations  existing  between  them.  The  rational  formula  may  coincide 
with  the  empirical;  or  it  may  be  a  multiple  of  it. 
51 
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NON-AZOTIZEB   SUBSTANCES  Of  THE  SACCHARINE  AND  AMYLA- 
CEOUS   GROUP. 

81T0A.R,     8TABOB9    OUM,    LIOiriN,   AC. 

What  is  peculiar  to  this  group?  —  They  present  several  cases  of 
isomerism,  and  are  characterized  bj  their  feeble  aptitude  to  enter 
into  combination,  containing,  with  perhaps,  one  exception,  oxjgen 
and  hydrogen  in  the  proportion  to  form  ¥rater.  They  are  not  volatile, 
and  are  decomposed  by  heat,  and  many  other  agents. 

Whence  is  cane-sugar  obtained,  &c.  ? — It  is  composed  of  CHHnOay 
and  is  obtained  from  the  juices  of  the  sugar-cane,  maple,  beet-root, 
und  Indian  com,  by  evaporating  the  juices  to  syrups,  and  crystal- 
lizing; and  purified  by  redissolving  —  repurifying  by  animal  char- 
coal; by  recrystallization,  it  forms  rock  candy.  It  fuses  at  356^, 
is  soluble  in  one-third  its  weight  of  water,  and  is  insoluble  in  pure 
alcohol. 

What  is  the  formula  for  grape-sugar,  or  glucose,  and  how  is  it  ob- 
tained?—  Formula,  C^HmOm  +  2H,0t.  It  is  found  in  the  grape, 
and  other  fruits,  and  in  honey.  It  is  also  formed  by  boiling  cane- 
sugar  or  starch  with  sulphuric  acid.  It  is  the  sugar  found  in  the 
urine  in  diabetes  mellitus.  Grape-sugar  is  obtained  as  a  white  granu- 
hir  mass,  requiring  one  and  a  half  parts  of  cold  water  to  dissolve  it. 
It  is  not  as  sweet  as  cane-sugar.  With  sulphuric  acid  it  forms  a 
coupled  acid,  the  sulpho-saccharic.  With  common  salt  it  forms  a 
beautiful  crystalline  mass.  By  mixing  a  solution  of  grape-sugar  with 
a  solution  of  potash,  and  then  adding  a  little  of  the  solution  of  sul- 
phate of  copper,  and  heating  it,  the  liquid  darkens,  and  soon  deposits 
a  red  powder  of  suboxide  of  copper.  This  is  the  test  used  in  diiOH^tes 
mellitus,  known  as  Trommer^s  It  will  detect  f  ^^01^  part  of  grape- 
sugar  in  a  liquid.  Honey  is  a  mixture  of  crystallizabie  and  unciys- 
tallizable  grape-sugar. 

What  is  the  formula  of  sugar  of  milk  or  lactose,  or  lactin,  and  how 
is  it  obtained?  —  Formula,  CMHaoOgg  -f  2Hs08.  This  is  ol>tained 
from  the  whey  of  milk  by  evaporation,  and  purifying  by  animal 
charcoal  and  crystallizing.  It  forms  four-sided  prisms,  white  and 
translucent,  and  extremely  hard.  It  has  a  feebly  sweet  taste.  It 
requires  from  5  to  6  times  its  weight  of  cold  water  to  dissolve  it,  and 
from  2  to  3  of  boiling  water.  At  212°  its  water  is  expelled.  By 
boiling  with  sulphuric  acid,  dilute,  it  is  converted  into  grape-sugar. 

What  is  mannite  or  manna-sugar,  what  is  its  formula,  and  how  ob- 
tained?—  Formula,  ChHmOm.  This  is  not,.properly  a  sugar,  as  it 
does  not  contain  hydrogen  and  oxygen  in  the  proportions  to  form 
water.  It  will  not  ferment.  It  is  the  chief  component  of  manfuiy 
and  in  the  juice  of  celery,  and  many  sea-weeds.  It  is  prepared  by 
^''"fing  manna  with  boiling  alcohol,  and  filtering  while  hot,  when  the 
'te  crystallizes,  on  cooling,  in  tufts  of  slender  colourless  crystals. 
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It  fuses  by  heat  without  loss  of  weight,  is  very  soluble  in  water,  and 
of  a  very  sweet  taste.  It  combines  with  sulphuiic  acid,  producing  a 
new  acid,  and  is  acted  on  by  concentrated  nitric  acid.  Moshrooni- 
sugar  is  merely  mannite. 

What  is  fecula  or  starch,  its  formula,  and  how  obtained  ? — Formula, 
CmHbOu.  It  exists  in  a  great  variety  of  vegetables,  and  is  found  in 
all  the  cereal  grains,  and  the  roots  and  tubers  of  plants,  as  the  potato, 
and  also  in  the  bark  and  pith  of  various  trees,  and  in  various  seeds. 
It  is  obtained  by  grinding  or  rasping  the  substance  containing  it,  and 
washing  with  cold  water,  which  holds  the  starch  in  solution,  and  de- 
posits It  by  standing.  The  gluten  left  behind  in  preparing  starch 
from  grain,  contains  a  large  amount  of  nitrogen,  and  upon  this  article 
the  value  of  meal  as  an  article  of  diet  depends.  Starch  is  insoluble 
in  cold  water  and  alcohol.  To  the  naked  eye,  it  appears  as  a  white, 
soft,  glistening  powder,  and  by  the  microscope  no  crystallization  is 
shown,  but  it  is  made  up  of  granules,  which  vary  in  magnitude  and 
form,  as  the  plants  from  which  they  are  derived.  By  heating  starch 
and  water  to  the  boiling  point,  the  granules  burst  and  disappear,  pro- 
ducing a  gelatinous  mass.  It  is  precipitated  by  many  metallic  oxides. 
The  best  test  is  iodine,  forming  a  deep  indigo  blue. 

What  is  dextrin?  —  This  is  formed  by  mixing  a  solution  of  starch 
with  an  acid,  or  an  infusion  of  malt ;  and,  gently  heated,  becomes 
very  fluid,  and  is  soluble  in  cold  water,  and  is  not  coloured  blue  by 
iodine.  By  heating  starch  tp  300^  or  400°  it  is  rendered  soluble  in 
cold  water,  and  possesses  the  properties  of  dextrin,  and  in  this  state 
it  is  sold  as  British  gum.  By  boiling  dextrin  for  a  long  time  with 
dilute  sulphuric  acid,  it  is  converted  into  grape-sugar.  Starch  or 
dextrin  unites  with  sulphuric  acid,  forming  a  coupled  acid.  Dextrin 
has  been  so  called^  from  twisting  the  plane  of  poliurization  towards  the 
right  hand. 

What  is  malt,  and  what  is  its  action  upon  sugar?  —  This  is  pre 
nared  from  barley  by  moistening  the  grain  with  water,  and  exposing 
It  to  heat  till  it  commences  to  germinate,  when  it  is  dried  in  an  oveti 
U>  vitiate  its  vitality.  The  grain  now  contains  a  portion  of  starch 
sugar,  and  a  small  portion  of  a  substance  called  diastase,  (from  6iif^ 
^IfUy  to  separate,  on  account  of  its  separating  the  insoluble  envelopes 
of  the  starch  globules),  to  which  it  owes  its  particular  properties.  It 
is  precipitated  by  alconol }  by  mixing  a  small  portion  of  it  with  a  mix- 
ture of  starch  and  water,  at  a  temperature  of  130°  to  140°,  the 
starch  is  converted  into  dextrin,  and  afterwards  into  grape-sugar. 

What  is  the  formula  for  gum,  and  whence  is  it  obtained?' — For- 
mula Cu^sfin'  ^^^  18  best  shown  by  gum-arabic ;  and  the  gnnis 
iram  the  cherry,  plum,  &c.,  and  the  mucilage  of.  flax-seed,  and  other 
plants,  are  identical  with  it.  It  is  soluble  in  water,  and  is  precipi- 
tated unchanged  by  alcohol.  By  boiling  with  sulphuric  acid  it  is 
converted  into  grape-sugar.     With  nitric  acid,  mucic  acid,  C12U10O11, 
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is  produced,  and  is  mesamerio  with  tho  saooharine  aeid,  ihough  dif- 
ferent in  properties. 

What  is  pectin? — The  jelly  of  firoits,  and  is  olosely  allied  to  ilt8 
preceding  and  maj  be  extracted  from  many  vegetable  juioes,  by  al- 
cohol. To  this  the  consistence  of  currant,  and  other  fruit  jeUiee,  are 
attributable.     Its  formula,  according  to  Fremy,  is  CtiH^kOti- 

What  is  lignin  and  cellulose,  or  woody  fibre,  &c.  J  —  This  is  the 
insoluble  solid  part  of  vegetables  and  plants,  and  remains  when  waftef^ 
alcohol,  ether,  &c.,  have  extracted  from  wood  its  soluble  portioDSb 
This  should  not  be  confounded  with  ligneous  or  woody  tisfue,  which 
is  cellulose,  in  combination  with  other  substances  superadded,  giving 
Stiffness  and  inflexibility  to  the  membranous  cells.  Pure  oellulOBe  is 
closely  allied  to,  if  not  isomeric  with,  starch.  The  properties  of  ^- 
nin  may  be  studied  in  fine  linen  or  cotton ;  it  is  tasteless,  innutntioiiB» 
and  insoluble  in  water  and  alcohol ;  boiling  water  has  little  effect  upon 
it,  unless  derived  from  the  young  twigs  of  plants ;  dilute  acids  or  al- 
kalies affect  it  slightly,  even  at  a  boiling  temperature ;  atrong  oil  of 
vitriol,  when  cold,  and  kept  cold,  acts  upon  it,  and  converts  it  into  an 
adhesive  substance,  resembling  dextrin.  By  a  delicate  process  it  caa 
be  converted  into  grapo-sugar.     Lignin  is  not  coloured  by  iodine. 

THE    EFFECT    OF    CHEMICAIi    AGENTS    UPOK     THE    PBX- 
OEDIMQ    SUBSTANCES,  AND    THEIR    PEOBUOTS. 

ACTION    or    VITBIO    ACTH. 

Where  does  oxalic  exist  naturally,  and  how  formed  artificially,  and 
what  is  its  formula  ?  —  Formula,  CaOaHO  +  2H0.  It  is  formed,  in 
combination  with  potassa,  in  many  vegetables,  plants,  &c.,  in  the 
wood-sorrel,  oxalis  aceiondlaf  &c.  It  is  made  for  oommenoe  by  the 
action  of  nitric  acid  and  heat  upon  sugar,  starch,  and  dextrin.  The 
crystals  dissolve  in  8  parts  of  water,  at  60^,  and  in  their  own  wei^t^ 
or  less,  of  hot  water,  and  also  in  spirits.  The  aqueous  solution  i» 
intensely  sour,  and  highly  poisonous ;  the  antidote  for  i\m  poisonona 
effects  IS  chalk  or  magneeda.  The  test  for  it  is  lime,  forming  an 
insoluble  oxalate. 

What  are  the  most  important  salts  of  oxalic  acid  ? — ^Neutral  oxalate 
of  potassa,  EO,  0.0,  +  HO;  the  binoxalate,  KO,  2CA  +  3H0» 
also  called  salt  of  sorrel ;  the  quadroxalate,  KO,  4C^s  +  THO ;  the 
oxalate  of  soda,  NaO,CiOa;  the  oxalate  of  ammonia^  NH«G|0^4-H0; 
oxalate- of  lime,  CaO,04C,0.  +  2H0. 

What  is  saccharic  acid,  its  formula,  &o.  ? — It  was  once  thought  to 
be  identical  with  malic  acid ;  it  has,  however,  been  found  not  so,  but 
is  formed  durine;  the*  action  of  nitric  acid  upon  sugar,  when  forming 
oxalic  acid,  in  the  mother-liquid  from  which  the  oulio  aoid  has  been 
crystallized. 

What  is  xyloidin,  and  what  is  its  formula  ? — Formula,  CMH„Na0a- 
ft  is  the  product  of  the  action  of  nitric  acid;  sp.  gr.  1*5  upon  starch. 
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producing  a  transpareDt;  colourless  jelly,  which,  when  added  to  water, 
yields  a  white,  curdy,  insoluble  substance,  called  as  above. 

What  is  pyroxylin,  or  gun-cotton,  and  its  formula? — If  finely- 
dirided  ligneous  matter,  as  cotton-wool,  is  steeped  in  nitric  acid,  sp. 
gr.  1-5,  and  concentrated  sulphuric  acid;  squeezed,  and  dried  by  a 
moderate  temperature,  the  resulting  substance,  as  above,  will  be  found, 
highly  explosive  and  burning  without  smoke  or  residue.  It  differs 
frdm  the  preceding  in  composition,  mode  of  combustion,  &c.  The 
liolutlon  of  gun-cotton  in  ether  forms  collodion,  highly  valued  in  sur- 
gery as  an  adhesive.     The  formula  for  pyroxylin  is  Ca4HuN50^. 

SUGAR    FERMENTATION    AND    PRODUCTS. 

What  is  meant  by  fermentation  ?  —  The  peculiar  change  induced 
in  complex  organic  matter,  by  a  disturbance  of  its  elements,  through 
the  agency  of  an  external  disturbing  force,  differing  from  ordinary 
chemical  attraction,  and  dependent  upon  a  principle  similar  to  that  of 
katalysis. 

Upon  what  docs  vinous  fermentation  depend  ? — Upon  the  presence 
of  putrcscible  azotized  matter,  in  a  proper  state  of  decay,  in  any  solu- 
tion containing  sugar,  at  a  temperature  of  70®,  converting  it  into  alco- 
hol and  carbonic  acid  gas,  which  escapes.  The  best  ferment  is  yva»t^ 
or  the  insoluble,  yellowish,  viscid  matter  deposited  from  beer  in  the 
act  of  fermentation  (a  solution  of  pure  sugar  will  not  undergo  this 
change).     When  effervescence  ceases,  alcohol  is  yielded  by  distillation. 

What  is  the  composition  of  alcohol  ?  —  C4ll«0a,  and  is  produced  by 
breaking  up  an  equivalent  of  GRAP£-stf<7ar,  C31H2BOB,  into  4  cq.  of 
alcohol,  8  of  carbonic  acid,  and  4  of  water.  Grapc-su«^ar  alone  yields 
alcohol  5  the  produ<it  of  distillation  is  very  weak  ;  it  is  strengthened 
bv  subsequent  distillation,  but  cannot  be  procured  free  of  water,  unless 
distilled  with  half  its  weight  of  fresh  quicklime. 

What  are  the  characteristics  of  pure  alcohol.? — It  is  colourless 
and  limpid,  of  a  pungent,  agreeable  taste  and  odour;  sp.  j^r.  0-70.^8 
at  60°,  and  that  of  its  vapour,  1-613;  it  is  very  inflammable,  and  is 
frozen  with  great  difficulty;  it  is  easily  miscible  with  water,  in  all 
proportions ;  it  is  a  great  solvent. 

To  what  do  wine  and  beer  owe  their  intoxicating  properties? — To 
alcohol ;  the  former  is  merely  the  expressed  juice  of  the  grape,  set 
a^ide  to  ferment,  which  it  does  spontaneously.  When  coloured,  it  is 
owing  to  the  skins  of  the  grape ;  when  wine  is  sweet,  sugar  is  in  ex 
oesB,  and  the  ferment  deficient;  when  the  sugar  is  small  in  proportion 
and  the  albumen  or  ferment  in  excess^  we  have  what  is  called  dry 
wine.  Effervesoent  wines  are  bottled  before  fermentation  has  ceased. 
Ihiring  the  fermentation  of  grapo-juice  a  hard  sabstanoo,  called  argol,^ 
Is  produced,  consisting  of  tartrate  of  potassa,  and  a  titUe  tartrate  of 
Hme,  and  colouring  matter,  from  which  the  tartaric  acid  is  formed. 
Beer  is  the  liquor  prepared  from  germinated  grain,  prticularly  6a r/^y, 
which  18  previously  malted, 
61* 
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What  is  the  yeaxt  of  beer?  —  The  peculiar  bubstanoe  preFioiirij 
described,  preaeDting,  under  the  microscope,  a  kind  of  organised  ap* 
pearance,  made  up  of  transparent  globules,  and  is  formed  from  the 
soluble  azotized  portion  of  grain  during  fermentalioii.  No  yeast  ia 
produced  in  liquids  free  from  azotized  matter. 

What  occurs  when  bread  is  made  7  —  The  vinooa  fermentatimi  ope- 
rates ;  the  yeast  added  to  the  dough  oonyerta  the  sugar  it  oontama 
into  alcohol  and  carbonic  acid  gas;  the  gas  disengaged  foreeathe 
tough  materials  of  the  dough  into  bubbles,  whioh  are  still  further  ex- 
panded by  the  heat  of  the  oren^  which  drives  off|  m  the  same  time, 
the  alcohol. 

PB0DU0T8  OF  THE  ACTION  OV  ACIDS  ON  ALCOHOL. 

What  is  produced  by  heating  any  strong  acid  with  alcohol  ?  — «  An 
ether. 

What  is  the  baais  of  all  the  alcohol  series  of  ethers?-— The  radical 
ethyl,  whioh  has  recently  been  isolated ;  its  formula  is  G4HSO. 

What  is  the  oxide  of  ethyl,  or  ether  f  —  The  product  of  distiliatiaa 
of  alcohol  and  sulphuric  acid,  commonly  called  tuiJphuric  ether. 

What  are  the  properties  of  pure  ether?  —  It  is  a  colourless,  trans- 
parent, fragrant  liquid,  sp.  gr.  0*720  at  60^,  and  boils  at  96^  under 
the  pressure  of  the  atmosphere,  and  has  never  been  finMsen.  It  ia 
highly  combustible,  burning  with  a  white  flame,  generating  water  and 
carbonic  acid.  Though  itself  very  light,  its  vapour  is  very  heavy ; 
mixed  with  oxygen  gas,  it  explodes  when  fired;  it  readily  absorba 
oxygen  from  the  air  and  becomes  acid ;  it  is  decomposed  by  transmis- 
sion through  a  red-hot  tube  with  defiant  gas,  light  carburetted  hydm- 
gen,  and  aldehyde  disengaged ;  it  mixes  with  alcohol  in  all  proportions, 
but  not  with  water — 10  parts  of  water  taking  up  only  1  of  ether. 

Taking  for  granted  that  ether  is  an  oxide  of  ethyl,  will  it  not  com 
bine  with  oxacids,  forining  compounds  simikr  to  salts  ?  —  Yes. 

What  are  the  ethyl  compounds  ? — 

Ethyl,  symbol  Ae -....  C^TTg 

Oxide  of  ethyl ^ether ^ ^......  C^Vifi 

Hydrate  of  oxide  —  alcohol C^HjO.HO 

Chloride  of  ethyl C^H^Cl 

Bromide  of  ethyl ^....  C4H(Br 

Iodide  of  ethyl ^ C4R5I 

Cyanide  of  ethyl , , « •....  Q^Hfiy 

Nitrate  of  oxide  of  ethyl C<H-0,NO. 

Nitrite  of  oxide  of  ethyl C^H^O.NOb 

Oxnlate  of  oxide  of  ethyl ^ CflJ^.Cj^ 

Hydride  of  ethyl..*. ^ Qfifi! 

Zino — ethyl •m;^*. « -•..«...  CAZa 

ftc.  These  compounds  of  ether  and  ethyl  are  formed  by  the  action 
of  any  of  the  peculiar  acids  upon  alcohol ;  the  hydrate  of  the  oxide, 
however,  is  only  formed  first  by  vinous  fermentation. 

How  ui  the  chloride  of  ethyl  or  light,  hydrochloric  ether^  AcCl, 
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farmed? — Rectified  alcohol  is  saturated  with  dry  hydrochlorio  acid 
gas,  and  the  product  distilled  with  a  gentle  heat,  and  the  vapour  con- 
ducted through  tepid  water  in  a  wash  hottle,  and  then  conveyed  into 
a  receiver  surrounded  with  ice  and  salt.  It  is  purified  by  contact  with 
pieces  of  fused  chloride  of  calcium. 

What  are  its  properties  f  —  It  is  a  thin^  colourless,  volatile  liquid, 
of  a  peuetratingi  aromatic  odour.  It  boils  at  50° ;  is  soluble  in  10 
parts  of  water;  is  decomposed  with  chloride  of  potassium  and  alcohol, 
by  a  hoi  solution  of  caustic  potash. 

How  is  bromide  of  ethyl|  or  hydrobromic  ether^  AeBr,  formed, 
what  are  its  properties,  &c.  I'  —  It  is  made  by  distilling  a  mixture  of 
certain  portions  of  bromine^  phosphorus,  and  alcohol.  It  is  a  volatile 
liquid,  boiling  at  106^,  and  has  a  penetrating  tiaste  and  smell,  and  is 
of  greater  density  than  water. 

How  is  iodide  of  ethvl,  or  hydriodic  ether,  Ael,  formed,  and  what 
are  its  properties,  &c.  f —  By  distilling  a  carefully-prepared  mixture 
of  iodine,  alcohol,  and  phosphorus.  It  is  a  colourless  liquid,  of  a 
penetrating,  ethenal  odour ;  density,  1  92,  and  boils  at  158°,  and  be- 
comes  red  by  contact  with  the  air. 

How  is  sulphate  of  oxide  of  ethyl,  or  sulphuric  ether,  AeOySO^, 
obtained,  and  what  are  its  properties  ?  —  By  passing  the  vapour  of 
anhydrous  sulphuric  acid  into  perfectly  anhydrous  ether,  a  syrupy 
liquid  is  formed,  which,  being  shaken  with  4  vols,  of  water  and 
1  of  ether,  two  layers  are  formed,  the  lower  of  which  contains  sul 
phovinic  acid,  &c.,  and  the  upper  consists  of  an  ethcrial  solution  of 
sulphate  of  ethyl.  At  a  gentle  heat  the  ether  is  volatilized,  and  the 
sulphate  of  ethyl  remains  as  a  colourless  liquid. 

How  is  the  nitrate  of  oxide  of  ethyl,  or  nitric  ether,  AeO^NOs  ob- 
tained?—  By  continuously  distilling  a  mixture  of  equal  weights  of 
alcohol  and  moderate  nitric  acid,  to  which  a  small  quantity  of  nitrate 
of  urea  has  been  added.  It  has  a  density  1112;  it  is  soluble  in 
water,  has  an  agreeable  sweet,  taste  and  odour.  Its  vapour  is  apt  to 
exnlode  when  strongly  heated. 

How  is  the  hyponitrite  of  the  oxide  of  ethyl,  or  nitrous  ether, 
AeOyNOs  obtained,  and  what  are  its  propertiesf —  By  acting  upon 
starch  with  nitric  acid,  and  passing  the  vapour  over  dilute  alcohol 
in  a  refrigerated  receiver.  It  is  a  pale,  yellow  liquid,  having  the 
odour  of  apples ;  it  boils  at  62°,  sp.  gr.  -947.  To  it  nweef  itptn'tn  *,/ 
nitre  owes  its  efficacy.  It  is  a  solution  of  nitrous  ether,  aldehyde: ^  &»., 
in  alcohol.  The  other  ethers  are  not  of  as  much  importance  as  tlie 
preceding;  and  as  we  have  pointed  out  the  general  manner,  &c.,  of 
producing  them  by  the  examples  shown,  we  will  omit  them,  and  refer 
the  student  to  treatises  upon  chemistry. 

Which  is  the  most  important  compound  acid  containing  the  ele- 
ments of  ether,  and  how  is  it  formed,  &c.  ?  —  Sulphoviuic,  C4H(0, 
2S03,nO.  It  is  formed  by  mixing  strong  alcohol  with  double  the 
weight  of  concentrated  sulphuric  acid,  and  then  heating  the  mixtur*^ 
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aud  allowing  it  to  oool ;  now  it  is  dilated  with  water,  and  nentrali^ 
with  chalk,  when  sulphate  of  lime  is  produced ;  from  this,  hy  draining 
and  filtering,  a  crystalline  product  of  sufphovinate  of  lime  is  formed  of 
beautiful,  colourless,  transparent  crystals,  which  dissolve  in  equal 
weights  of  cold  water,  and  effloresce  m  a  dry  atmosphere ;  from  these 
sulphovinic  acid  is  produced  by  the  action  of  sulphuric  acid,  which  is 
sour,  and  forms  sulphovinates  with  bases. 

"W  hat  is  peculiar  in  the  products  of  the  decomposition  of  sulpho- 
vinic* acid  by  heat?  —  They  vary  with  the  temperature  to  which  the 
liquid  has  been  subjected.  When  it  is  so  diluted  as  to  boil  at  260^, 
or  below,  the  compound  acid  is  resolved  into  sulphuric  acid  and  alco- 
hol, and  traces  of  ether  are  volatilized.  When  the  boiling  point  of 
the  acid  is  between  260^  and  810**,  it  is  decomposed  by  ebullition 
into  hydrated  sulphuric  acid  and  ether,  with  small  quantities  of 
alcohol.  When  a  large  quantity  of  sulphuric  acid  is  added,  and  the 
boiling  point  raised  to  320®,  and  above  it,  the  production  of  ether 
diminishes,  and  other  substances  appear;  the  principle  of  which  is 
defiant  gas. 

PR0PU0T8    or  .THB    OXIDATION    01*    ALCOHOL. 

What  effect  is  produced  by  the  burning  of  alcohol  and  ether  ia 
air?  —  When  they  bum  with  flame,  we  have  deoomposition  inta 
carbonic  acid  and  water.  Under  peculiar  circumstances,  these  subr 
stances  undergo  partial  oxidation,  in  which  the  hydrogen  alone  is 
affected,  and  the  carbon  is  untouched.  The  result  is  a  new-formed 
scries,  derived  A:om  a  common  radical,  called  acetyl.  It  is  derived 
from  ethyl  by  the  oxidation  and  removal  of  2  eq.  of  hydrogen 

Mention  the  acetyl  compounds.  — 

Acetyl  (symbol  Ac) • ^ C4H0 

Oxide  of  acetyl  (unknown) C^H^O 

Hydrate  of  oxide  of  acetyl;  aldehyde C^HjCHO 

Acetyloas  acid ;  aMehydic  acid O^HgO^^HO 

Acetylio  acid;  acetic  aeid C4H,0„HO 

Acetyl  and  its  protoxide  are  hypothetical. 

What  is  aldehyde  or  acetol,  or  alcohol  dehydrogenatus,  how  is  it 
prepared,  and  its  formula  ?  —  Formula,  C^H^O,,  formed,  by  the  action 
of  oxidizing  substances  removing  Ha  from  alcohol.  This  may  be 
done  by  passing  the  vapour  of  ether  or  alcohol  through  a  red-hot 
tube,  and  by  the  action  of  chlorine  or  weak  alcohol.  It  is  best  ob; 
tained  by  the  aid  of  chromic  acid  acting  upon  alcohol.  Bichromate 
of  potash,  strong  alcohol,  and  sulphuric  acid  are  mixed  in  a  flask, 
when  the  reaction  commences,  abd  is  kept  up  by  gentle  heat;  the 
vapour,  passing  through  a  refrigerated  tube,  is  condensed.  The  im- 
pure product  is  mixed  with  ether,  saturated  with  ammonia;  when  a 
compound  of  aldehyde  and  ammonia  separates  in  fine  crystals;  this  i$ 
decomposed  by  sulphuric  acid,  affordn  pure  aldehyde,  a  eolourlesa 
liquid  of  a  suffocating  etherial  odour,  boiling  at  70**  and  sp.  gr.  -TOO, 
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and  mixing  readily  with  water.     Aldehyde  cannot  be  preserved  nn- 
changedy  but  is  decomposed  into  elaldehyde  and  metaldehyd^. 

How  is  aldehydic  acid,  C4H50„H0,  obtained?  —  By  digesting 
oxide  of  silver  in  excess  with  aldehyde,  and  precipitating  with  sulphu- 
retted hydrogen. 

How  is  acetic  acid,  or  acetylio  acid  made,  and  what  is  its  formula, 
&c.  ?  —  By  exposing  aldehyde  to  the  air,  when  it  absorbs  Ot,  and  is 
converted  into  acetic  acid.  It  may  be  formed  by  exposing  alcohol- 
va^ur  mixed  with  air,  in  contact  with  sponge  platinum,  which  slowly 
unites  with  oxygen  to  form  aldehyde,  which  absorbs  another  portion 
of  oxygen  from  the  air,  forming  acetic  acid,  C4H,0s„H0.  In  the 
ordinary  process  of  making  vinegar,  alcoholic  liquors,  as  wine  or  cider, 
are  used.  It  is  also  obtained  by  distilling  wood  in  close  vessels,  which 
contains  other  products  also,  and  is  called  p^/rolit/neous  arid.  It  is 
procured  on  a  large  scale  by  distilling  finely-powdered  anhydrous 
acetate  of  soda  with  concentrated  sulphuric  acid  j  the  liquid  is  puri- 
fied, and  exposed  to  a  low  temperature,  when  crystals  of  hydrate 
acetic  acid  form,  which  are  taken  from  the  liquid,  and  allowed  to  melt. 
At  63^  the  crystals  melt  and  form  a  thin  colourless  liquid,  very  pun- 
gent, and  blistering  the  skin.  It  mixes  readily  with  water,  alcohol, 
and  ether,  its  sp.  gr.  is  1*063.  It  forms  a  number  of  important  salts, 
soluble  in  water,  as  acetate  of  potash,  soda,  ammonia,  acetate  of 
lead,  &c. 

What  is  ohloracetio  acid  ? — By  exposing  a  small  quantity  of  crys- 
lalHzable  acetic  acid  in  a  bottle  of  dry  chlorine  gas,  and  exposing  it 
lo  the  sun's  rays,  the  interior  of  the  vessel  is  coated  with  a  white 
crystalline  substance,  of  this  acid  and  oxalic  acid,  together  with  other 
products ;  the  crystalline  substance  is  dissolved  out,  and  placed  in  the 
vacuum  of  the  air-pump,  with  capsules  containing  fragments  of  caus- 
tic potash  and  sulphuric  acid,  when  we  have  rhombic  crystals  of 
this,  and  also  of  oxalic  acid,  deposited.  It  is  a  colourless,  deliques- 
cent subatanoe,-  faint  odour,  and  powerfully  acid  taste,  and  destroying 
the  skin.     It  forms  a  variety  of  salts. 

What  is  acetone,  or  pyroacetic  spirit,  &c.  ?  —  When  any  of  the  an- 
hydrous metallic  acetates  are  subjected  to  destructive  distillation  they 
yield,  among  other  products,  a  peculiar  inflammable  volatile  liquid,  of 
a  peculiar  odour;  sp.  gr.  0*792;  boils  ^at  132^;  sp.  gr.  of  vapour 
2*022;  it  burns  with  a  bright  flame;  mixes  readily  with  alcohol 
water,  and  ether ;  various  compounds  are  formed  with  this,  and  Nord 
hausen's  sulphuric  acid,  with  pcntachloride  of  phosphorus,  &c. 

What  is  the  faming  liquor  of  Cadet  f  —  A  preparation  formed  bv 
distilling  a  mixturo  of  dry  acetate  of  potash  and  arsenious  acid,  whicn 
has  been  shown  by  Bunsen  to  be  the  oxide  of  a  radical,  which  radical 
has  been  termed  kakodyl,  from  its  poisonous  properties,  and  contains 
three  elements,  carbon,  hydrogen,  and  arsenic.  Tormula  for  kakodyl 
is  C4HCAS,  symb.  Kd.  It  forms  various  important  compounds,  ds  the 
oxide^  chloride,  oxychloride,  terchloride,  bromide,  iodide,  cyanide,  &c« 
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SUBSTANCES    ALLIED    TO    ALCOHOL. 
irooo-spiBiT,  AO. 

Whence  ia  this  derived? — By  the  destructive  distillation  of  wood. 
It  is  a  second  alcohol,  and  forms  compounds  similar  to  vinous  alco- 
hol. It  may  he  regarded  as  a  hydrated  oxide  of  a  hody  like  ethyl, 
containing  CgH,,  and  called  methyl,  from  ftc^,  wine,  and  ^^  wood, 
which  has  not  heen  isolated.  A  large  number  of  compound  methyl 
ethers  have  been  described,  bearing  a  strong  analogy,  in  almost  everf 
particular,  with  vinous  alcohol. 

Give  a  further  account  of  wood-spirit,  or  pyroxylio  spirit.  —  For- 
mula, MeO,HO ;  as  ordinarily  obtained,  it  is  a  volatile,  weak  Hquid, 
which,  by  redistillation  and  rectification,  is  rendered  a  colourless,  thin 
liquid,  of  peculiar  odour,  and  burning,  disagreeable  taste;  boils  at 
132**  J  sp.  gr.  0-798;  it  mixes,  when  pure,  m  all  proportions  with 
water,  and  dissolves  resins  and  oils. 

What  is  the  oxide  of  methyl,  or  wood  ether,  how  prepared,  Ac.  f — 
Formula,  MeO ;  is  prepared  by  distilling  wood-spirits  and  concentrated 
sulphuric  acid,  and  passing  the  gas  through  a  solution  of  potassa,  and 
collecting  over  mercury.     It  is  a  permanently  gaseous  compound,  not 


liquefying  at  3°,  colourless,  of  an  etherial  odour,  sp.  gr.  1-617.  We 
have  compounds  of  chloride  of  methyl,  cyanide  of  methyl,  bromide, 
fluoride. 

How  is  the  sulphate  of  oxide  of  methyl,  MeO,S08,  obtained,  &c.  ? 
—  It  is  obtained  by  distilling  wood-spirit  and  strong  sulphuric  acid 
together,  carried  nearly  to  dryness.  The  liquid  produced  is  washed 
with  water,  and  rectified  by  redistillation  with  powdered  caustic  baiyta. 
The  product  is  a  colourless,  oily  liquid,  of  an  alliaceous  odour,  sn.  gr. 
1-324,  boiling  at  370®,  and  decomposed  by  water  into  sulphomethylio 
acid  and  wood-spirits.  There  are,  also,  the  nitrate,  the  oxalate  of  oxide 
of  methyl,  sulphomethylio  acid,  &c. 

How  is  formic  acid  obtained,  and  what  the  rationale,  ic.  f — ^When 
ordinary  alcohol  is  oxidized  by  means  of  sponge  platinum,  we  have 
acetic  acid ;  so  wood-spirit,  produced  under  similar  influences,  pro- 
duces similar  results,  substituting  2  eq.  of  ox.  for  2  eq.  of  hydms., 
to  which  the  above  name  has  been  given,  fh)m  having  first  been  dis- 
covered in  ants.  Pure  hydrated  formic  acid  has  the  formula,  CflHO^ 
HO.     It  is  a  colourless  liquid,  boils  at  212®,  solid  at  32®.^ 

How  is  chloroform,  or  terchloride  of  formyl,  obtained,  its  formula, 
be.  ?  —  Its  formula  is  CtHCl,.  It  is  obtained  by  distilling  alcohol, 
wood-spirit,  and  a  solution  of  chloride  of  lime  together;  on  a  large 
5cale  it  is  produced  by  cautiously  distilling  together  commercial  chlo- 
ride of  lime  water  and  alcohol.  It  is  a  thin,  colourless  liquid,  of  an 
Agreeable  etherial  odour,  and  sweetish  taste.  It  kindles  with  diffi- 
culty, and  burns  with  a  greenish  flame.  It  is  used  extensively  in 
jur^ery,  &c.,  as  an  anscsthctic  agent. 
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AMTLOL,   AMTLIO    ALCOHOB,   OB    POTATO    OIL,   AG. 

How  is  thifl  produced^  and  to  what  is  it  analogous,  &c.  1  —  In 
tbe  reetification  of  the  crude  spirit  obtained  by  the  fermentation 
of  the  potato,  this  oil  separates,  which  oomes  over  with  the  last  por- 
tion of  the  spirit,  and  is  insoluble  in  water*  It  has  been  termed 
/ousel  OT /usdoU,  When  pure,  it  is  colourless,  sp.  gr.  -818,  boils  at 
269°,  it  has  a  burning  taste  and  pungent  odour.  Its  chemical  rela- 
tions are  analogous  to  alcohol  and  methol,  with  which  it  is  homologous. 
Its  formula  is  CioH„0,HO.  It  is  a  hydrate  of  the  oxide  of  the 
organic  radical  amyly  containing  Ci^Hif  Its  ether,  and  other  com- 
pounds corresponding  to  ordinary  alcohol,  haye  been  obtained. 

What  effect  is  produced  upon  potato-oil  by  oxydation?  —  By  the 
action  of  sponge  jdatinum,  this  oil  combines  with  oxygen,  and  is  con- 
verted into  an  acid  homologous  with  acetic  and  formic  acids ;  when 
heated  with  hydrate  of  potash,  hydrogen  is  eTolvod,  and  a  salt  is 
formed  of  the  same  acid ;  and  upon  distilling  the  potash-salt  with 
Bulphurio  acid,  a  new  acid  has  been  obtuned,  identical  with  valeri- 
anic acid,  obtained  from  the  Valeriana  officinalis ;  C|qH»04  is  its  for- 
mula. It  is  colourless  and  oily,  acid  and  caustic,  has  the  odour  of 
valerian,  is  soluble  in  a  large  quantity  of  water;  sp.  gr.  *937,  and 
boUs  at  347°. 

In  ascending  the  series  of  alcobi^ls,  as  they  contain  greater  propor- 
iions  fji  carbon  and  hydrogen,  they  are  more  insoluble  in  water,  and 
assimilate  to  oils  and  fats,  and  wax. 

BITTER-ALMOND    OIL    AND    ITS    PRODUCTS. 

What  is  this  supposed  to  be? — The  hydride  of  a  salt-basyle,  contain- 
ing CmUsOs,  called  henzoyly  from  its  relation  to  benzoic  acid,  and  is 
the  radical  of  the  series  \  which  is  a  compound  oiganic  body,  capable 
of  entering  into  direct  combination  with  elementaiy  principles,  as 
hydrogen,  chlorine,  and  oxygen. 

How  is  the  hydride  of  benzoyl,  or  bitter-almond  oil  made  ?  —  This 
oil  does  not  exist  already  formea  in  the  bitter-almonds,  but  is  obtained 
by  the  reaction  of  certain  principles  in  the  kernel,  through  the  action 
of  water.  It  is  produced  by  distillation  and  purification.  It  is  a 
colourless  oily  liquid,  of  a  pungent,  burning  taste,  and  fragrant  odour; 
it  boils  at  356^.  Its  vapour  distils  over  with  water  at  212^ ;  sp.  gr. 
1*073.  When  the  crude  oil  of  bitter-almonds  is  mixed  with  an  alco- 
holic solution  of  potash,  it  is  gradually  converted  into  a  white  crys- 
talline substance,  called  henzoine^  When  bitter-almond  oil  is  exposed 
to  the  air  it  absorbs  oxygen,  and  is  converted  into  a  white  crystalline 
substance,  which  b  benzoic  acidj  CuH«04,  the  same  as  that  found  in 
the  plant,  laurus  benzoin. 

How  is  benzoin,  or  phene  obtained?  —  By  passing  the  vapour  of 
benzoic  acid  through  a  red-hot  gun-barrel,  by  which  it  is  decomposed 
into  carbonic  acid  and  this  substance. 


612  0HBMI6TRT. 

How  is  phenic  alcohol  or  phenol,  or  carbolic  acid  obtain^,  am! 
what  its  formula  ? — Formula,  C aH^Ob.  It  is  obtained  bj  the  decom- 
position of  salicylic  acid,  which  contains  two  more  atoms  of  oxygen 
than  benzoic  acid.  It  ifl  found  in  the  natural  secretion  of  the 
heaver. 

VEOXTABI.X   ACID8. 

Where  do  these  exist? — They  are  widely  diffused  throughout  the 
vegetable  kingdom,  either  existing  already  fonned,  or  produced  by 
the  agency  of  heat. 

Mention  some  of  the  principle  ones,  which  have  not  been  already 
described  ? — ^Tartaric,  citric,  maiic,  tannic,  and  gallic. 

Where  is  tartaric  acid  found? — In  the  acid  of  grapep,  tamarinds, 
pine-apples,  &c. ;  where  it  occurs  as  an  acid  potaaaa-^alt,  it  la  also 
found  sometimes  in  combination  with  lime.  For  commerce,  it  ia 
made  from  tartar  or  arffol,  an  impure  tartrate  of  potash,  deposited 
from  wine  in  the  act  of  fermentation.  After  purification  it  consti- 
tutes aream  of  tartar,  from  which  the  acid  is  directly  prepared  by 
dissolving  it  in  boiling  water,  then  it  is  precipitated  and  rectified, 
and  allowed  to  crystallize  in  a  warm  situation.  Its  crystals  are  colour- 
less, transparent,  oblique  rhombic  prisms,  more  or  less  modified ;  per- 
manent in  the  air,  and  inodorous,  and  which  dissolve  in  water  and 
alcohol.  It  is  bibasic,  and  contaj|ts  CsH40,o,2HO.  It  forma  various 
important  combinations,  as  tartrate  of  potassa  and  soda,  or  lochelle- 
salt,  tartrate  of  antimony  and  potassa,  or  tartar  emetic. 

What  effect  has  heat  upon  tartaric  acid  ? — When  the  crystallized 
acid  is  exposed  to  200^  of  temperature  it  loses  its  water  of  crystalli- 
zation, and  passes  into  tartralic,  tartrelic,  and  anhydrous  tartaric  acid. 
The  two  first  are  sohible  in  water,  and  form  salts,  with  properties 
entirely  different  from  tartaric  acid;  and  the  third  is  an  insoluble 
powder. 

What  is  racemic,  or  paratartaric  add  ?  —  The  grapes  grown  in  dis- 
tricts of  the  Upper  Rhine,  and  some  parts  of  France  contain,  in 
association  with  tartaric  acid,  this  acid,  which  closely  resembles  tar- 
taric. 

Whence  is  citric  acid  obtsuned  ? — ^From  the  lemon,  limes,  the  juico 
(if  the  goosebeny,  currants,  &a  The  juice  is  allowed  to  ferment; 
the  clear  liquor  is  saturated  with  chalk,  forming  an  insoluble  oom- 
pound ;  then  it  is  washed  and  decomposed  by  sulphuric  acid,  and  the 
solution  evaporated  and  crystallized.  It  is  again  washed  and  olarified, 
and  concentrated  to  the  crystallizing  point.  It  is  in  oolourlessi,  pris- 
matic crystals,  of  an  agreeable  acid  taste :  dissolve  in  hot  and  cold 
water.  It  is  tribasic;  the  formula  for  the  gently-dried  aahydims 
salt  is  CttH,0|i.  It  is  decomposed  by  heating  it  with  sulphuric  amd 
nitric  acid,  forming  with  the  latter  oxalic  acid.  It  is  frequently 
adulterated  with  tartaric  acid,  from  which  it  may  be  distinguished  by 
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t^Qg  wiib  acetate  of  potasaa^  which  thitms  down  a  white  oiystalline 
precipUate  of  cream  of  tartar  upon  shaking. 

Whence  10  malic  acid  obtained?  —  From  apples,  peais,  and  other 
froits,  frequently  associated  with  citric  acid.  !U  is  bihasic.  Formulay 
CsH40a,2HO,  and  forms  a  variety  of  salts.  In  the  presence  of  fer- 
menting substances,  especially  of  putrifying  casein,  it  is  decomposed, 
forming  succinic,  acetic,  and  carbonic  acid.  It  is  colourless,  slightly 
delic^uescent,  and  soluble  in  water  and  alcohol.  Recently  a  strong 
relation  has  been  found  between  it  and  asparagin  and  aspartic  acid. 

Wlience  are  tannic  and  gallic  acids  obtained  ? — From  the  oak-bark, 
frails,  kino,  catechu,  &c.;  they  constitute  the  astringentprinciple  of 
plants  generally.  Tannic  acid  refuses  to  crystallize.  There  may  be 
modifications  in  the  acid  as  obtained  from  different  astringents,  from 
the  fact  of  the  two  salts  of  the  sesquioxide  of  iron  forming  different 
coloured  precipitates.  One  of  the  most  prominent  characteristics  of 
tannic  acid  is  that  of  forming  insoluble  compounds  with  organic  and 
animal  compounds  (as  seen  m  the  process  of  tanning),  which  then 
acquires  the  Pjcperty  of  resisting  putrefaction.  Carerally  dried,  its 
formula  is  Ci8U»Og}3HO.  It  is  soluble  in  water,  less  so  in  alcohol, 
and  slightly  in  ether.  Gallic  acid  is  generally  found  in  combination 
with  the  preceding;  it  is  obtained  when  a  solution  of  tannic  acid  is 
exposed  to  the  air,  from  which  it  absorbs  oxygen,  and  is  formed  in 
crystals,  the  tannin  being  decomposed.  It  forms  feathery,  nearly 
colourless,  crystals;  it  requires  a  large  quantity  of  cold  water,  and 
only  a  small  quantity  of  hot  water,  to  dissolve  it ;  it  does  not  preci- 
pitate gelatin.  GhiUic  acid,  dried  at  212**,  contains  CjU0s,2U0.  It 
18  precipitated  of  a  bluish-black  colour,  with  the  sesquioxide  of  iron. 

AZOTIZEO    ORGAMIO    PBINGIPLSB    OF    SIHS%%    CONSTITUTION. 
CTAHOOBH    A2CD    ITS    COMPOUNDS,    Jk  0 . 

This  gas  has  been  before  studied  under  Inorganic  Chemistry.  It  is 
important  to  be  noticed  here  as  the  most  perfect  type  of  a  quasi-sim- 
ple sub-radical  that  is  presented,  and  is  interesting  from  being  the  first 
discovered  body  of  the  kind.  It  forms  cyanide  of  hydrogen,  or  hydro- 
cyanic acid,  or  prussic  acid,  H,Cy ;  this  has  been  also  studied  before, 
and  will  be  referred  to  again  in  the  Materia  Medica,  Cyanogen  forms 
compounds  with  potassium,  sodium,  mercury,  silver. 

What  are  cyanic  and  cyanuric  acids? — Two  isomeric  bodies  inti- 
niately  related.  The  former  is  the  true  oxide  of  cyanogen,  and  is 
fcnrmed,  together  with  cyanide  of  potassium,  when  cyanogen  gas  is 
passed  over  heated  carbonate  of  potassa. 

How  is  hydrated  cyanic  acid,  CyO,Ho,  formed?  —  By  heating  in 
a  glass  retort,  with  a  receiver  refrigerated  with  ice,  cyanuric  acid,  de- 
prived of  its  water  of  crystallization.  It  is  condensed  into  a  limpid, 
colocniesR  liquid,  of  a  pungent,  penetrating  odour.  Water  accompa- 
52 
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Dies  it,  giving  rise  to  bicarbonate  of  ammonia.     It  eannot  be  pre- 
served pure. 

How  is  the  cyanate  of  ammonia  formed,  and  what  change  does  it 
undergo,  and  present,  in  a  compound  form  ? — By  mixing  the  vapour 
of  hjdrated  cyanic  acid  with  an  excess  of  ammoniaoal  gas,  a  white, 
crystalline,  solid  substance  is  produced,  dissolving  in  water,  and,  with 
an  acid,  evolving  carbonic  acid  gas,  and,  with  an  alkali,  ammonia. 
When  a  solution  of  this  is  heated,  or  exposed  to  the  air,  a  portioQ  of 
the  ammonia  is  dissipated,  and  urea  is  formed  — the  chief  ohaxacter- 
istic  of  the  urine. 

How  is  urea  obtained?  —  It  may  be  extracted  from  its  natotal 
source,  or  formed  artificially.  Natural  source — ^by  concentrating  fresh 
urine  in  a  water-bath  to  one  eighth  of  the  ori^nal  volume ;  it  is  then 
filtered  and  mixed  with  an  equal  quantity  of  oxalic  acid  in  hot  water, 
and  vigorously  shaken,  and  allowed  to  cool,  when  crystals  of  oxalctie 
of  urea  are  formed,  which  are  filtered  and  washed.  This  is  dissolved 
in  boiling  water,  and  chalk  added  till  effervescence  ceases.  The  solu- 
tion of  urea  is  now  filtered  from  the  oxalate  of  urine,  and  clarified, 
concentrated,  and  reorystallized.  The  artificial  prooess  has  been  re- 
ferred to  above.  Urea  forms  transparent,  colourless,  four-sided 
prisms,  soluble  in  an  equal  weight  of  cold  water,  in  a  much  smaller  quan- 
tity of  hot,  and  also  in  alcohol.  It  is  inodorous,  has  a  cooling,  saline 
taste,  melts  when  heated,  and,  at  a  higher  temperature,  it  is  decom- 
posed and  evolves  ammonia  and  cynate  of  ammonia.  Its  solution  is 
neutral  to  test  paper.  Crystalline  urea  is  anhydrous,  C8H4N£02;  urea 
acts  as  a  salt  base. 

How  is  uric  or  lithic  acid  obtained,  what  are  its  properties,  &c.  f — 

It  is  an  animal  product,  never  formed  artificially.     It  is  prepared  by 

concentrating  human  urine  and  adding  hydrochloric  acid,  wnen  oi^tab 

of  reddish,  translucent  grains  are   produced,  which  are  difficult  to 

purify.   Under  the  microscope,  crystals,  as  seen  (Fig.  287),  are  found. 

Formula,  Ck>H^,04,2HO  ;  it  is  a  bibamo  acid. 

Fig.  287.  The  urate  of  soda  is  an  interesting  compound^ 

from  forming  the  gouty  concredons  in  joints^ 

<=^  /^/  ^Z^         called  chalk  ttonet.     The  urate  of  ammonia  de- 

^^^^Z^^^^n      ^^^  notice  from  forming  one  oi  the  varieties 

^!lS^  y\  «       ®^  coZctt/t  in  the  bladder  and  kidneys. 

How  is  urea  tested  ?  —  By  heating  it  with 
nitrie  acid,  which  dissolves  the  urea,  and  after- 
wards evaporating  nearly  to  dryness  \  when,  by 
the  addition  of  water  and  ammonia,  the  deep- 
red  tint  of  muroxide  is  produced. 

TEOETO-ALKALIS,   OR    ALKALOIDS. 

What  is  remarkable  relative  to  this  class?— They  are  met  with  in 
many  plants,  in  combination  with  an  acid,  generally  of  a  peculiar  cha- 
racter; they  have  never  been  formed  artificially;  they  are   mostly 
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fl|lfiriQglj  soluble  in  water,  but  soluble  in  hot  alcohol,  from  which  they 
orystallize  on  cooling.  Thej  have  generally  a  bitter  taste,  and  con- 
tun  a  large  quantity  of  nitrogen.     Several  are  oily  and  volatile. 

What  IS  morphia,  or  morphine? — The  active  principle  of  opium. 
Crystallised,  it  contains  CMHMN0a,2H0.  It  exists  in  opium  as  a  me- 
eonate^  It  is  prepared  on  a  large  scale  by  mixing  an  infusion  of 
opium  and  chloride  of  calcium  together,  when  meconate  of  lime  is 
formed,  and  hydrochlorio  acid  transferred  to  the  alkaloids.  The  fil- 
iwed  solution  is  concentrated  and  crystallized,  and  clarified  by  animal 
charcoal,  and  recrystallized,  from  which  hydrochlorate  of  morphia 
may  be  precipitated  by  ammonia.  When  crystallized  from  alcohol, 
it  if  in  small,  briUiant,  prismatic^  transparent,  and  colourless  crystals, 
ia  slightly  bitter,  dissolves  with  difficulty  in  water,  more  readily  in 
boiling  alcohol  and  with  facility  in  acids.  It  forms  with  acids  the  sul- 
phate, muriate,  and  acetate.— [See  Materia  Medico]. 

What  is  narcotine  ?  -i-  One  of  the  constituents  of  opium,  and  ob- 
tuned  by  boiling  the  insoluble  portion  with  dilute  acetic  acid.  When 
the  solution  is  filtered,  and  treated  with  ammonia,  it  is  precipitated, 
»nd  purified  by  boiling  alcohol  and  clarification.  It  crystallizes  in 
small,  colourless,  brilliant  prisms,  nearly  insoluble  in  water.  For- 
lauk,  C^bH^NOm 

How  is  codeine  obtained? — It  exists  in  opium,  and  is  dbtaincd  in 
preparing  hydrochlorate  of  morphine  as  before  shown ;  and  by  dissolv- 
ing it  in  water  and  adding  ammonia,  morphine  is  precipitated,  and 
eodeine  is  left  in  solution.  It  crystallizes  spontaneously,  in  colourless, 
transparent  crystals — octahedrons.  Formula,  CmHuNOc.  There  are 
other  minor  substances  in  opium.  There  are  numerous  other  alka- 
loids which  will  be  treated  of  more  particularly  under  their  proper 
iMads  in  Materia  Medico, 

OILS    AND    FATS. 

How  are  oily  bodies  divided? — Into  the  fixed  and  volatile.  The 
former  are  capable  of  being  distilled  without  decomposition,  the  latter 
are*  not.  The  fixed  oils  leave  a  permanent  greasy  stain  on  paper,  the 
others  do  not.  They  all  have  ao  attraction  for  oxygen,  on  which 
aeoount  they  are  furthw  classified  into  drying  and  non-drying  oils. 
To  the  first  class,  belong  the  oils  used  in  painting,  to  the  latter  the 
palm  and  olive,  and  oils  and  &ta  of  the  animal  body.  The  parts  of 
plants  containing  the  most  oil  are  the  seeds.  Olive-oil  is  obtained 
from  the  fruit. 

.  What  is  peculiar  in  regard  to  the  fixed  oils? — They  have  a  fe'^bli 
odour,  and  little  taste;  whenever  a  sapid  or  tast^  oil  is  met  with,  it 
depends  upon  a  volatile  oil.  They  are  insoluble  in  water,  slightly  so 
in  alcohol,  excepting  castor-oil,  and  soluble  in  the  essential  oils  and 
ether.  They  vary  in  consistence  according  to  the  variable  proper- 
tioos  in  which  the  proximate  solid  and  fluid  fatty  principles  are 
■ssuciatcd. 
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What  are  the  most  iraportaut  proximate  principles  in  oils,  &c.f — 
Stearin  and  stearic  acid  in  fixed  animal  oils ;  and  margarin  and  mar- 
garic  acids  in  vegetable  oils ;  and  olein  or  elaiu,  tixe  fluid  portion  of 
all  oils. 

What  effect  is  produced  upon  fixed  fatty  bodies  when  exposed  at  a 
high  temperature  with  an  alkaline  solution  f — ^Thej  are  saponified  of 
changed  into  soap. 

What  effect  is  produced  upon  the  soap  thus  formed  when  deoom- 
posed  by  an  acid  ?  —  The  fat  separated  is  changed  entirely  in  cha- 
racter, which  becomes  an  acid,  and  capable  of  forming  salts.  Stearin, 
when  thus  treated,  yields  stearic  acid,  margarin  gives  margaric  acid, 
and  olein  yields  oleic  acid,  and  common  animal  fat.  At  the  same 
time  a  peculiar,  sweet  substance  is  left  in  the  mother-water;  from 
which  the  acidified  fat  has  been  separated,  called  glycerin. 

How  is  stearin  and  stearic  acid  obtained  generally? -^Animal 
stearin  is  obtained  bv  mixing  pure  mutton-fat,  melted  in  a  glass  tube, 
with  several  times  its  weight  of  ether,  and  suffering  the  whole  to 
cool.  Stearin  crystallizes,  and  margarin  and  olein  remain  in  solu- 
tion, and,  after  pressing,  recrystallize.  In  the  saponification  of 
stearin,  glycerin  and  stearic  acid  are  produced.  Stearic  acid  is  crys- 
tallized from  hot  alcohol  in  milk-white  needles^  which  are  inodorous 
and  tasteless. 

How  is  margarin  and  margaric  acid  produced?  — The  etherial  mo- 
ther-liquor from  which  stearin  has  been  separated,  yields  a  soft  mix- 
ture of  margarin  and  olein,  with  a  little  stearin,  which,  by  pressing 
between  folds  of  blotting-paper,  and  redissolving  in  ether,  leaves  it 
pure.     By  saponification  it  yields  glycerin  and  margaric  acid. 

How  is  olein  and  oleic  acid  obtained  ?  —  It  is  veiy  difiioult  to  ob- 
tain pure ;  but,  by  decolourizing  any  animal  or  vegetable  oil,  and  fil- 
tering at  a  temperature  of  the  freezing  point  of  water,  we  obtain  a 
fair  representative.  Oleic  acid  resembles  olein,  but  has  an  acid  reac- 
tion, and  is  miscible  with  alcohol.  By  the  action  of  nitric  acid  upon 
it,  it  forms  almost  the  whole  scries  of  acids,  of  which  formic,  acetic, 
butyric,  Ac,  are  members. 

What  is  the  composition  of  stearic  acid  and  margaric  acid  ?  — 
Stearic  acid,  CaH«05,2HO.  Margaric  acid,  Cttn«0„2H0.  Mar- 
garic  acid  contains  one  equivalent  more  of  oxygen  than  stearic  aeid. 

How  is  glycerin  obtained  generally? — By  heating  together  olive 
or  a  suitable  oil,  protoxide  of  lead,  and  water,  as  when  lead-plaster  is 
made ;  an  insoluble  soap  of  lead  is  formed,  and  glycerin  remains  in  the 
aqueous  liquid.  Afterwards,  it  is  treated  wiUi  sulphuretted  hydro- 
gen, clarified  by  animal  charcoal,  and  evaporated  in  vacuo  at  air 
temperature.  It  is  when  pure  a  colourless,  sweet  liquid ;  sp.  ^. 
1*27,  and  mixes  with  water.  Nitric  acid  converts  it  into  oxalic  acid. 
Formula,  CeHgOe. 

What  does  butter  consist  of  ?— A  crystallizable  and  easily  fusible 
^uid  oily  substance,  consisting  of  olein,  and  a  peculiar  prinoi- 
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pie,  called  hulyrttk  (which,  by  saponification,  yields  butyrio,  caproio, 
caprylic,  and  cupric  volatile  acids),  and  a  yellow  colouring  matter, 
besides  mechanical  imparities,  as  casein. 

What  is  waxf — This  substance  was  supposed  to  be  a  vegetable 
production,  and  to  be  collected  by  bees  from  plants  upon  nhich  they 
fed ;  but  experiments  prove  it  to  be  a  natural  secretion,  as  bees  yield 
it  when  fed  upon  sugar  or  honey.  Wax  is  separated  into  two  proxi- 
mate principles  by  boiling  alcohol,  into  cerin  and  mycerin. 

What  is  spermaceti  f  —  A  soft  solid  matter,  found  in  the  cranium 
of  the  sperm  whale,  in  combinfttion  with  an  oil.  It  is  a  neutral,  fatty 
body,  of  the  constitution  of  compound  ethers.  It  melts  at  120°.  It 
is  saponified  with  difficulty,  and  produces  two  substances  belonging  to 
the  series  of  alcohols,  called  cctylic  (ethalic)  alcohol,  and  cetylio 
^cthalic)  acid.  By  oxidation  with  nitric  acid,  succinic  acid  b  pro- 
auced. 

What  is  cholesterin?  —  It  is  found  in  the  bile,  the  brain,  nerves 
and  blood,  in  small  quantities,  and  is  the  chief  ingredieot  of  gall- 
stones.  It  has  the  characteristics  of  a  fat,  but  resists  saponification. 
It  melts  at  278°;  and  probably  contains  CaH^O. 

VOLATILE    OILS. 

What  are  the  properties  of  volatile  oils,  and  how  are  they  obtained  ? 
'^They  are  numerous,  and  are  secreted  by  plants,  and  confer  flavour 
^pon  flowers,  fruits,  &c.  They  are  prepared  by  distilling  the  plant 
•rith  water  at  212° — the  vapour  being  of  considerable  tension.  W^hen 
pure,  they  are  colourless,  the  odour  is  powerful,  and  taste  pungent  and 
Darning.  They  renst  saponification ;  by  exposure  to  the  air  they  ab- 
sorb oxygen,  and  become  thickened.  They  mix  in  all  proportions 
with  alcohol  and  ether. 

How  are  essential  or  volatile  oils  divided  ? — Those  containing  car- 
bon and  hydrogen  only,  those  of  carbon,  hydrogen^  and  oxygen^  and 
those  containing  in  addition  sulphur  and  nitrogen. 

What  are  those  containing  carbon  and  hydrogen  ?  —  Oil  of  turpen- 
tine, oU  of  lemons,  oil  of  orange-peel,  bcrgamot,  pepper. 

What  are  those  containing  carbon,  hydrogen,  and  oxygen  ?  —  Oil 
of  aniseed,  oil  of  cumin,  gaultheria  procuuibens,  peppermint,  lavender, 
rosemary,  Ac. 

Which  are  those  containing  sulphur?  —  Oil  of  mustard,  garlic,  t^^. 

What  is  camphor? —  A  concrete,  essential  oil,  CiolIgO,  obtained  by 
distilling  with  water  the  wood  of  the  laurus  camphoro* 

BE8INS    AND    BALSAMS. 

Wliat  are  the  characteristics  of  resins  ?  —  Common  resin  is  a  good 
example;  it  exists  in  combination  with  the  volatile  oil  of  turpentine 
Tn  the  pine  tree,  from  the  turpentine  of  which  it  is  obtained  by  dis- 
tijlation,  affording  the  oil  of  turpentine  and  leaving  the  resin  behind. 
It  is  a  mixture  of  two  distinct  oodics  having  acid  properties,  called 
52* 
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pinio  and  sylvio  aoids.  Resins  are  insoluble  in  water,  and  soIqT>1^  fn 
alcohol,  and  volatile  and  fixed  oils.  They  are  inflammable,  and  yield, 
on  distillation,  carburetted  hydrogen,  &c. :  a  small  amount  of  beat  ren- 
ders them  adhesive.  They  saponify.  The  addition  of  nitric  acid 
renders  tkem  explosive.  We  have  a  variety  of  resins,  as  lac,  shellaCi 
mastic,  sandrae,  copal.     Amber  is  a  fessil  resin. 

What  is  caoutchono,  or  IndiarTubfoer,  and  gutta  percba  ? — An  elM- 
tic  substance  exuding  from  certain  trees  of  the  tropics;  when  firA 
exuded  it  is  white,  but  becomes  dark  by  etposure,  smoke,  &c.  Pew 
chemical  agents  affect  it  It  is  combed  of  carbon  and  hydrogen. 
Gutta  peroha  resembles  the  preceding  in  many  respects ;  it  is  haraer, 
when  cold,  than  India-rubber;  it  softens  easily  and  can  be  moulded 
by  heat.   Most  of  the  resins  differ  only  as  regards  their  boiling  points. 

What  are  balsams  ? -^  Compounds  of  resin,  volatile  oil,  and  "ben- 
zoic acid,  which  are  properly  balsams,  as  those  of  Tolu  and  Peru, 
containing,  as  said,  benzoic  acid.  Venice  turpentine,  Canada  balsam^ 
and  copaiba  balsam,  &e.,  are  called  balsams,  though  improperly. 

COMPONENTS    OF    THE    ANIMAL    BODY. 
ALBUMIHOUB    PSI  X  C  I JPLXS. 

What  is  albumen  ? — The  white  of  eggs,  and  the  serum  of  blood  drawn 
for  some  time,  are  examples.  When  perfectly  pure,  it  is  insoluble  in 
wat.«r,  unless  a  small  quantity  of  alkali  is  present.  It  is  coagulated 
by  acids,  by  heat,  alcohol,  electricity;  most  of  the  metallic  salts,  as 
those  of  copper,  lead,  mercury,  &c.,  precipitate  it.  It  is  the  proper 
antidote  for  poisoning  by  corrosive  sublimate.  It  is  composed  of 
carbon,  hydrogen,  nitrogen,  oxygen,  phosphorus,  and  sulphur. 

What  is  fibrin  ?  — It  exists  in  muscular  fibre,  and  may  be  procured 
from  freshly-drawn  blood  by  whipping  it  with  twigs.  It  exists  in  so- 
lution in  the  blood :  on  account  of  it,  blood  coagulates.  It  consists 
of  one  equivalent  less  of  sulphur  than  albumen.  Arterial  and  veooua 
fibrin  are  not  absolutely  the  same.  When  fibrin  is  burned,  the  ash 
is  composed  of  phosphate  of  lime  chiefly. 

What  is  casein  ?  —  The  azotized  component  of  milk  and  the  basis 
of  cheese;  it  does  not  occur  in  any  other  secretion;  it  resembles 
albumen;  a  small  portion  of  free  alkali  renders  it  soluble  in  water; 
it  does  not  coagulate  by  boiling;  it  does  not  contain  phosphorus  as 
the  preceding  do;  it  is  coagulable  by  certain  animal  membranes* 

What  is  understood  from  the  term  protein?  —  It  is  derived  from 
fcpwrcvw,  ^^J  take  the  firBt  place.**  It  is  found  by  recent  experiment  to 
be  one  of  the  first  products  of  the  decomposition  of  albumen,  fibrin, 
and  casein,  by  moderately  strong  fixed  alkali,  and  neutndizing  with 
sulphuric  acid. 

What  is  gelatin  and  chondrin  ?  —  Gelatin  is  procured  from  animal 
membranes,  &o.,  by  boiling.  It  docs  not  pre-exist,  but  is  formed  ^y 
the  action  of  boiling  water.     Calves'  feet  jelly,  glue,  and  isiagiaiiti^ 
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ixoili  tbe  swimmuig-bladdei^  of  tlie  sturgeon  are  familiar  examples ;  an 
aqueous  solution  of  g^elatin  is  precipitated  by  alcohol,  also  corrosive 
sublimate)  but  not  by  alum  and  acetate  of  lead;  tannic  acid  or  a  so- 
lution of  galls  give  a  eopious  precipitate.  When  a  dilute  solution  of 
ffektin  is  distilled  with  bichromate  of  potiissa  and  sulphuric  acid^  we 
nave  the  extraordinary  products  of  acetic,  valerianic,  bensoio,  and 
Ijjdrocyanie  aeid,  and  two  Toklile  oily  principles.  Dry  gelatin  con- 
sists of  carbon^  hydrogen,  nitrogen,  and  oxygen.  Chondrin  is  the 
gehttin  produced  from  the  cartilages  of  the  ribs,  joints,  &c. 

What  is  kreatin  and  kreatinine  f  -^  A  product  obtained  from  lean- 
flesh  soups.  It  is  a  neutaral  body.  By  the  action  of  strong  acids 
upon  kreatm^  kreatinine  is  produced,  a  powerful  organic  base. 

We  will  refer  here  to  a  few  products  of  the  body  to  which  we 
could  not  draw  as  direct  attention  in  other  parts  of  the  work. 

What  is  mucus  and  pus  ?  —  The  slimy  matter  lining  the  mucous 
membranes  in  different  parts  of  the  body*  It  is  usually  alkaline  to 
test  paper,  insoluble  in  water  and  heavier  than  water ;  mucus,  from 
different  mucous  membranes,  differs  in  appearance,  and  probably  in 
chemical  composition.  Under  the  microscrope  we  have  two  portions 
exhibited,  mucus  corpusdes  with  epithelial  scales,  and  fluid  with  which 
they  are  surrounded.  It  appears  to  contain  in  its  composition,  mu- 
cus corpuscles,  epithelial  scales,  mucin,  to  which  the  tenacity  of 
mucus  is  attributable,  traces  of  extractive  matters,  of  fat,  sometimes 
albumen,  and  saline  matters.  It  dissolves  in  dilute  alkalies,  and  is 
pi-ecipitated  by  an  acid.  Pus  is  the  peculiar  secretion  of  abscesses, 
ulcers,  &c.,  and  suppurating  wounds;  when  healthy,  it  is  of  a  creamy 
colour  and  consistence;  under  the  microscope,  pus  corpuscles  ara 
seen  (Fig.  288,)  floating  in  a  fluid  portion.  When  mixed  with  acetic 
acid,  the  pus  globules  are  rendered  trans- 
parent, and  show  the  nuclei.  It  is  nei-  fig-  288. 
ther  alkaline  nor  acid.  By  mixing  with  a 
solution  of  ammonia,  pus  loses  its  fluidity, 
and  assumes  a  jelly-like  consistence. 

What  are  the  ordinary  components  of 
urinary  calculi?  —  Uric  acid,  urate  of 
ammonia,  fusible  calculus,  or  phosphate 
of  lime,  with  phosphate  of  magnesia 
and  ammonia,  oxalate  of  lime,  and  cystic  and  xanthio  oxides,  &o. 

What  are  the  characteristics  of  a  uric  acid  calculi  ?  (Fig.  289.) — 
They  are  the  most  common,  having  a  ooncen-  p.     ^00 

trie  arrangement ;  externally  smooth  or  warty,  ^' 

of  yellowish  or  brownish  tint,  and  imperfectly 
crystalline.  They  are  destroyed  before  the 
blow-pipe :  and  are  insoluble  in  water.  Cau- 
tiously heated  with  nitric  acid,  and  mixed 
with  ammonia,  we  have  the  characteristic 
dfecp  purple-red  mnroxide. 
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Fig.  290. 


What  are  the  characteristics  of  niate  of  ammonia  caloali? — ^They 
resemble  the  preceding,  but  are  distingaished 
by  boiling  the  powder,  and  dissolving  it;  and 
hydrochloric  acid  gives  a  precipitate  of  urio 
acid.  Hot  carbonate  of  potassa  in  solution 
dissolves  it,  evolving  ammonia.  (Fig.  290.) 
What  are  the  characteristics  of  fusible 
calculus  ?  — It  is  one  of  the  most  common 
kinds.  They  are  generally  white  or  ash- 
coloured,  smooth  and  earthy.  Before  the 
blow-pipe  it  bums  black ;  it  then  becomes 
white,  and  melts  readily  to  a  bead.  It  is  insoluble  in  caustic  alkali, 
but  is  precipitated  by  ammonia.  Calculi  of  the  unmixed  phosphates 
Pi)«  rare.     (Fig.  291). 

What  are  the  marks  of  the  oxalate  of  lime,  or  mulberry  calcu- 


Fig.  291. 


Fig.  292. 


h^? — ^It  is  the  hardest  calculus  met  with.  It  has  a  rough,  brownisb, 
warty  exterior,  its  layers  are  thick.  Before  the  blow-pipe,  with  a 
moderate  heat,  we  have  the  carbonate  produced,  and  witn  more  in- 
tense heat,  quick-lime.  It  is  easily  soluble  in  nitric  acid,  and  less  bo 
in  hydrochloric.  (Fig.  292.)  The  cystic  and  xanthic  oxides  are 
rare. 

How  are  they  known  ? — The  first  is  of  a  light  brown  colour,  is  ren- 
dered resinous  by  friction,  dissolves  in  a  solution  of  caustic  potassa, 
from  which  it  is  precipitated  by  carbonic  acid ;  the  second  is  yellow- 
ish-white, and  crystalline,  and  is  dissolved  by  caustic  potassa,  am- 
monia, and  by  the  mineral  acids. 
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PBCULIARITIBS  OF  THE  FEMALE. 

^Irntton  some  of  the  peculiarities  of  the  female. — The  whole 
flkeletoQ  is  lighter  and  mere  delicate  thaa  that  of  the  male,  while  the 
pelvis  is  wider,  and  the  thorax  narrower.  The  intcgnments  are  softer, 
mod  the  general  contour  of  the  body  ronnder  and  more  plump  than 
in  the  male.  There  is  bo  beard,  as  a  ^neral  rule,  upon  the  face,  and 
the  mammas  are  more  developed  than  m  man ;  besides  these,  we  have 
the  organs  peculiar  to  the  sex,  which  we  will  notice  hereafter. 

Describe  the  female  mammse,  their  situation,  &o.  —  These  are  two 
glandular  bodies  situated  upon  the  large  pectoral  muscles,  on  the 
upper,  anterior  portfon  of  the  thorax,  and  covered  by  the  ordinary 
integuments,  they  consist  of  a  nipple  or  red-coloured  projection  from 
the  middle  of  the  breasts,  which  is  capable  of  erection,  with  from 
twenty  to  twenty-five  lactiferous  tubes,  which  terminate  upon  the  sur- 
face of  the  nipple.  The  areola  or  rose-coloured  circle  in  virgins,  or 
the  brownish  circle  in  females  who  have  borne  children,  surrounds 
the  nipples  and  is  supplied  with  numerous  follicles.  The  glandular 
substance  of  the  mammse  are  imbedded  in  ikt,  and  consist  of  numerous 
separate  glandular  portions,  from  which  the  lactiferous  tubes  arise 
which  enter  the  nipple.  The  mammas  become  much  enlarged  at 
puberty 

What  is  the  office  of  the  mammse? — To  secrete  milk  for  the  nour- 
uhment  of  the  offspring. 

What  are  the  peculiarities  of  the  female  pelvis  ? — It  is  larger,  and 
more  delicately  formed  than  the  male.  The  alse  of  the  ilia  spread 
themselves  widely  in  the  Uteral  direction,  while  in  the  male  they  rise 
more  perpendicularly ;  the  brim  of  the  female  pelvis  is  largest  from 
side  to  siae.  and  in  the  male  from  before  backward;  the  cavity  of  the 
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female  pelyis  is  larger,  and  more  capaciouB,  and  tlie  saeram  more 
carved  than  in  the  male.  The  outlet  of  the  pelyis  is  broader  than  in 
the  male,  and  in  the  female  is  more  arched ;  the  rami  of  the  isohia 
and  pubes  are  also  much  smoother  on  their  inner  surfaces,  and  the 
..'interior  edges  turned  more  outwards. 

ANATOMY    OF    THB    PELVIS. 

J 

(For  the  general  oonfiguraiioii  and  compoBition  of  the  bonj  pelvis, 
we  refer  to  Anatomy,  &c.,  pa^  32,  83,  S4,  &c.) 

How  is  the  pelvis  divided  by  obstetricians?  —  Into  the  upper  and 
lower  portions,  by  the  linea  ilio-pectinea,  a  ridge  extending  from  the 
crest  of  the  pubis,  between  the  ilium  and  ischium,  &c.,  to  the  junc- 
tion of  the  ilium  with  the  sacrum. 

What  is  the  appearance  of  the  upper  portion,  or  false  pelvis  ?  —  It 
is  defective  in  front,  elevated  at  the  sides,  and  has  posteriorly  ihe 
promontory  of  the  sacrum  and  lumbar  vertebrse  in  part. 

What  are  the  measurements  of  the  upper  pelvis?  —  From  one  an- 
terior superior  spinous  process  to  the  other,  across  the  pelvis,  nine 
inches;  from  the  middle  of  the  crest  of  one  ilium  to  the  same  point 
in  the  opposite  one  across,  eleven  inches ;  and  from  the  top  of  the 
crest  of  the  ilium  to  ihe  linea  ilio-peotinea  of  the  same  side,  three 
and  a  half  inches. 

What  is  the  appearance  of  the  lower,  or  true  pelvis?  —  That  of  an 
inverted  cone,  with  two  straits,  and  a  basin  or  cavity. 

Describe  these  straits  and  the  cavity  of  the  pelvis.  — The  superior 
strait  is  elliptical  in  shape,  and  formed  by  the  top  of  the  symphysis 
pubis,  the  linea  ilio-pectinea,  and  the  promontoiy  of  the  sacrum.  The 
inferior  strait  is  oval  in  shape,  consisting  of  the  rami  of  the  pubis  and 
ischia  on  the  sides,  the  sub-pubic  ligament  in  'front,  and  the  sacro- 
ischiatic  ligaments  and  coccyx  behind;  the  cavity  of  the  pelvis  ia 
that  part  of  it  contained  between  the  superior  and  inferior  straits. 

Give  the  axis  and  measurements  of  the  superior  strait  —  The  axis 
b  an  imaginary  line  drawn  from  the  point  of  the  coccyx  at  right 
angles  to  the  strait,  and  which,  if  continued,  would  pass  out  at  the 
umbilicus ;  the  circumference  of  the  strait  is  thirteen  inches ;  the 
sacro-pobio  diameter,  four  inches;  the  oblique  diameters  from  points 
in  the  two  linea  ilio-pectinea  to  the  opposite  sacro-iliac  symphyses, 
each  of  them  are  ^ye  inches;  the  transverse  or  bis-iliac  diameter,  five 
and  a  quarter  inches.  Two  others  diameters  are  sometimes  given,  as 
from  points  in  the  linea  ilio-pectinea  to  the  promontory  of  the  sacrum 
(Fig.  293). 

Give  the  axis  and  measurements  of  the  inferior  strait? — The  cir- 
cumference of  the  strait  is  twelve  inches ;  the  anterior  posterior  di- 
ameter from  pubic  ligament  to  coccyx,  from  four  and  a  half  to  five 
inches ;  the  transverse  or  bis-isohiatic  diameter,  four  inches :  and  the 
oblique  diameters,  each  of  thorn  four  inches.     Its  axis  is  an  imaginary 
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fine  drawn  from  the  middle  bone  of  tbe  saorum  and  out  of  the  pelvis^ 
midway  between  the  rami  of  the  pubis  and  ischinm  of  each  side. 

What  other  measurements  are  there  which  should  be  noted?  — 
From  the  top  of  the  symphysis  pubis  to  the  lower  edge  of  the  sub* 
pubio  ligament,  one  and  a  half  inches ;  from  the  top  of  the  sacrum 
to  the  point  of  the  coccyx  anteriorly,  five,  five  and  a  half,  and  six 

Fig.  298. 


inches ;  from  the  linea  ilio-pectinea  to  the  tuberosity  of  the  ischium, 
for  each  side,  three  and  a  half  inches  3  from  the  sub-pubic  ligament 
to  the  top  of  the  promontory  of  the  sacrum,  four  and  a  half  inches ; 
from  the  sub-pubic  ligament  to  the  hollow  of  the  sacrum,  four  and 
three-quarter  inches. 

What  are  the  inclined  planes  of  the  pelvis  1  —  There  are  two  for 
each  side  of  the  pelvis.  The  anterior  one  is  all  that  part  of  the  pelvis 
in  front  of  a  line  drawn  from  the  spine  of  the  ischium,  obliquely  up 
to  a  point  midway  between  the  two  extremities  of  the  crest  of  the 
ilium,  and   embraces  all  the 


anterior  portion  of  the  pelvis 
to  the  symphysis  pubis  of  the 
one  side;  and  the  posterior 
plane  is  directly  back  of  the 
anterior,  extending  to  the  mid- 
dle line  of  the  sacrum;  the 
anterior  plane  is  the  larger. 

What  is  the  axis  of  the 
pelvis  ? — An  imaginary  curved 
line,  drawn  through  the  mid- 
dle of  its  cavity,  and  passing 
out  with  the  axis  of  the  su- 
perior strait  superiorly,  and 
with  the  axis  of  the  inferior 
•trait  inferiorly. 


Fig.  294. 
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How  does  Dr.  Canis  show  dearly  this  axis  of  the  peWis? — By 
placing  the  leg  of  a  pair  of  compasses  (io  a  bisected  pelvis)  upon  the 
posterior  edge  of  the  symphysis  pubis,  and  the  other  W  extended 
two  and  a  quarter  inches,  being  hsjf  the  antero  posterior  diameter  of 
the  pelvis,  A  eirde  is  then  described,  commenoing  at  the  plane  of 
the  superior  strait,  and  continued  through  gf^  g  e^  and  g  a,  the  point 
of  departure.     (Fig.  294). 


SEXUAL  ORGANS. 

EXTERNAL  GENITAL  ORQANH 

What  are  the  external  genital  organs?  (Fig.  295.) — The  mons 
veneris,  the  vulva,  and  perineum. 

What  is  the  mens  veneris  ?  —  The  eminence  upon  the  top  of  the 
pubis,  composed  of  fat,  fibrous  filaments,  and 
cellular  tissue,  and  covered  with  skin,  upon 
which  are  hairs,  in  the  adult. 

What  are  the  labia  majora?  —  Cutaneous 
folds,  which  pass  down  from  the  lower  part  of 
the  mons  veneris,  and  separate  farther  and 
farther  to  about  their  middle,  and  then  u>- 
proach,  to  be  again  united  i^bout  an  inch  m 
front  of  the  anus ;  they  are  covered  externally 
by  skin,  and  with  hairs  at  puberty,  and  lined 
with  a  smooth,  roee-coloured  membrane,  which 
abounds  in  sebaceous  or  mucous  follicles. 

What  is  the  fissure  which  these  labia  bound 
called?— The  vulva. 

What  are  contained  in  this  fissure,  or  vulva^ 
from  above  downwards  ? — The  lesser  labia  or 
Fiymphse,  the  clitoris,  the  vestibule,  the  meatus  urinarius,  the  vulvar 
orifice  of  the  vagina,  the  hymen,  the  fossa-navicularis,  and  the  four- 
chette. 

Describe  the  nymphce.  —  They  are  two  fblds  of  the  inner  skin  of 
the  labia  majora,  situated  internal  to  the  labia  majora;  they  are  nar- 
row above,  broader  below,  and  contract  again  at  their  lower  part;  they 
are  erectile,  cellular,  and  vascular  in  structure,  covered  with  a  rose- 
joloured  epithelium. 

Describe  the  clitoris It  is  an  oblong,  firm,  projecting  body,  im- 
mediately under  the  superior  commissure  of  the  labia,  at  the  begin- 
ning of  the  nymphss,  called  prseputium ;  it  consists  of  two  corpora 
cavernosa,  united  together  anteriorly,  forming  the  gland ;  and  it  is 
divided  posteriorly  into  two  crura,  wluch  are  attached  to  the  nmi  of 
the  pubis. 

What  is  the  use  of  the  clitoris^ — It  is  capable  of  erection,  and  is 
supposed  to  be  the  principal  seat  of  sensation  in  coition. 
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What  is  ihe  trestibule  ?  —  That  small,  triangular,  depressed  space, 
eotresponding  to  the  upper  part  of  the  arch  of  the  pubis,  circum- 
Bcribed  by  the  clitoris,  the  inner  face  of  the  nymphao,  and  the  meatus 
iiriBflaritts. 

Where  is  the  opening  to  the  urethra  ?  —  Beneath  the  vestibule  we 
find  an  orifice,  which  is  the  opening  to  the  urethra,  and  separated  from 
the  vagina  by  a  tubercle. 

Describe  the  female  urethra.  — It  is  large,  about  an  inch  long, -and 
with  a  slight  curve,  and  passes  slightly  behind  the  symphysis  pubis. 

What  bounds  the  orifice  of  the  vagina  ?  fFig.  296.) — The  sphincter 
▼aginsQ  muscle,  arising  from  the  union  or  the  crura  clitoridis ;  it  is 
inserted  into  the  sphincter  ani,  and  also  into  the  sides  of  the  vagina, 
which  it  partly  surrounds. 

What  IS  the  membrane  called  which  is  generally  found  near  the 
external  orifice  of  the  vagina  of  virgins,  and  partially  closing  it*/  — 
rhe  hymen,  a  duplicature  of  the  lining  membrane  of  the  vagina. 

What  is  the  shape  of  the  orifice  in  the  hymen  ?  —  Sometimes  tri- 
angolar,  at  other  times  oval,  &c. 

When  is  the  hymen  generally  ruptured?  —  At  the  first  sexual 
faitercourse. 

Fig.  296. 


What  becomes  of  the  lacerated  hymeti? — It  cicatriaes,  forming 
what  are  called  mjrrtiform  caruncles. 

What  are  those  parts  called  at  the  superior  and  inferior  portions  of 
the  vulva  ?  —  The  superior  and  inferior  commissures. 
53 
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Where  is  the  perineum  situated?  —  From  the  postcnor  cominissure 
of  the  vulva  to  the  point  of  the  coccyx. 

Is  not  this  very  distensible  ? — Yes. 

Where  is  the  fossa  navicularis  situated  ?  —  At  the  anterior  inferior 
portion  of  the  hymen. 

Where  is  the  fourchette  ? — At  the  inferior  boundary  of  the  vulva. 

INTERNAL  GENITAL  ORGANS. 

Give  a  general  description  of  the  internal  organs,  as  seen  in  the 
recent  pelvis  ?  (Fig.  297) — First,  we  have  the  urethra  entering  under 

Fig.  297. 


the  symphysis  pubis,  and  running  back  and  up  to  the  bladder — in 
this  instance  distended ;  back  of  this  the  vagina,  with  the  uterus  at 
the  top  of  it,  and  projecting  into  it  with  its  neck  and  mouth  3  and  a 
little  to  the  left  side  of  the  uterus  we  have  the  rectum. 

What  are  the  internal  genital  organs? — The  uterus,  the  vagina, 
the  fallopian  tubes,  ovaries,  and  ligamentous  attachments. 

What  is  the  uterus? (Fig.  298)  —  A  hollow,  pear-shaped  muscular 
organ,  to  lodge  and  nourish  the  ovum  during  pregnancy,  and  to  expel 
it  in  the  process  of  labour. 

Where  is  it  situated  ?  —  In  the  pelvis,  behind  the  bladder,  in  front 
of  the  rectum,  beneath  the  small  intestines,  and  continuous  below  with 
the  vagina;  in  the  unimpregnated  state  it  is  in  the  direction  of  the 
axis  of  the  superior  strait.  * 

How  is  the  uterus  divided?  —  Into  fundus,  body,  and  neck;  the 
fundus  is  that  portion  above  the  origin  of  the  fallopian  tubes ;  the  body 
'  ^w  the  origin  of  these  tubes  and  the  neck  of  the  uterus ;  and 
k  is  the  lower  portion  of  the  organ. 
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How  many  sides  and  anf^les  has  the  utems  ?  —  Three. 

What  orifice  is  sitaated  at  the  extremity  of  the  inferior  angle?  — 
The  orifice  of  the  mouth  of  the  uterus  or  os  tincse. 

What  is  the  state  of  the  mouth  of  the  womb  ?  —  It  is  transverse, 
small  at  first,  but  becomes  more  open  and  rugged  after  a  female  haa 
had  a  child.  The  inferior  lip  of  this  orifice  is  thicker,  broader,  and 
longer  than  the  superior. 

How  do  you  divide  the  internal 
surface  of  the  womb?  —  Into  the 
cavity  of  the  body  and  the  cavity 
of  the  neck  of  the  womb. 

What  is  the  state  of  the  cavity 
of  the  body  of  the  uterus?  (Fig. 
299)  —  It  is  of  a  triangular  shape, 
with  the  sides  slightly  separated ; 
the  sides  and  bottom  of  this  cavity 
are  almost  straight;  sometimes 
convex  in  young  girls,  but  are  ge- 
nerally concave  after  a  delivery; 
the  inferior  angle  is  the  point  where 
the  two  cavities  of  the  womb  com- 
municate with  each  other,  and  is 
sometimes  called  the  internal  ori- 
fice of  the  uterus. 

What  is  the  situation  and  ap- 
pearance of  the  cavity  of  the  neck 
of  the  uterus?  —  It  is  below  the 
internal  orifice  of  the  uterus,  and 
is  barrel-shaped,  and  arborescent  in 
appearance. 

Where  are  those  small  vesicles,  sometimes  called  ovula  NabHhi, 
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found? — In  tbe  folds  of  the  mucous  membrane  of  the  neck  of  the 
uterus. 

What  is  the  lining  membrane  of  the  uterus  ? — Mucous  membrane. 
In  the  healthy  condition  it  is  pale  in  colour,  about  a  line  in  depth;  and 
forms  a  thin  layer;  one  aspect  of  which  is  ^ee,  and  the  other  closely 
united  to  the  proper  tissue  of  the  walls  of  the  uterus.  In  the  unim- 
pregnated  uterus,  upon  this  tissue,  we  find  openings  of  the  tubular 
coiled  glands  of  the  mucous  membrane.  The  opinion  relative  to  the 
secretion  from  these  glands  is  different;  the  most  probable  is  that, 
they  elaborate  the  material  from  which  the  decidua  reflexa  is  formed. 
The  mucous  surface  is  covered  in  the  cavity  of  the  body  with  cylin- 
drical and  ciliated  epithelium,  and  the  cilia  vibrate  from  below  up- 
wards, favouring  the  ascent  of  the  spermatozoa.  In  the  lower  part 
of  the  cavity  of  the  neck,  the  vaginal  aspect  of  the  os  and  neck  is 
covered  by  squamous  epithelium.  The  secretion  which  takes  place 
in  the  cavity  of  the  neck  is  alkaline,  while  that  of  the  external  os  is 
acid ;  depending,  it  is  said,  upon  the  squamous  (or  acid)^  and  the 
cylindrical  (or  alkaline  forming)  epithelium. 

What  are  the  dimensions  of  the  womb?  —  Unimpregnatedy  it  is 
about  2}  inches  long;  1}  wide  at  the  superior  angles;  its  neck  is 
about  an  inch  long,  and  its  body  is  half  an  inch  thick. 

What  is  the  structure  of  the  uterus,  and  what  are  the  directions 
of  its  fibres  ?  —  It  is  muscular,  with  two  sets  of  fibres,  the  circular 
and  longitudinal.  It  has  been  said,  according  to  recent  researches, 
that  the  substance  of  the  uterus  is  made  up  of  a  connective  tissue 
and  a  large  number  of  fusiform  fibre-cells ;  fibre-germs  or  embryonic 
nucleated  cells  having  the  power  to  be  developed  into  non-striated 
muscular  fibres. 

What  membrane  partially  invests  the  uterus  exteriorly?  —  The 
peritoneal. 

What  and  where  are  the  fallopian  tubes  ? — They 
are  two  small,  hollow  cylinders,  four  or  five  inches 
long,  as  large  as  th<»  barrel  of  a  quill ;  and  extend- 
ing from  the  superior  angles  of  the  uterus  to  near 
the  iliac  fossa  of  each  side,  where  each  terminates 
in  a  fimbriated  extremity,  and  are  inclosed  within 
the  upper  edges  of  the  broad  ligaments. 

What  is  their  structure  ? — Similar  to  that  of  the 
uterus. 

Where  are  the  ovaries  situated? — In  the  upper 
part  of  the  broad  ligaments,  behind  and  a  little  W 
low  the  fallopian  tubes,  and  near  the  superior  angles 
of  the  uterus,  to  which  they  are  attached  by  the 
ligament  of  the  ovaricK,     (Fig.  300). 

Describe  the  ovaries. — They  are  oblong  bodies, 
flattened  antero-posteriorly,  and  are  about  the  siee 
and  shape  of  a  large  almond;  their  surfiice  is  gene 
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rally  gmooih  in  those  who  have  never  been  feenndatod,  but  in  those 
who  have  had  children  they  are  filled  with  irregularities. 

What  is  found  in  the  parenchyma  of  the  ovaries  about  the  age  of 
puberty?  —  The  Graafian  vesicles,  or  vesicles  which  contain  germs. 

What  18  the  office  of  the  ovaries  ?  —  They  are  the  seats  of  concep- 
tion. 

What  is  meant  by  a  corpus  luteum?— The  yellow  body  which  re- 
mains after  the  ovule  has  escaped  from  the  ovary. 

What  are  the  broad  ligaments  of  the  uterus?  —  Expansions  of  the 
peritoneum  from  the  sides  of  the  uterus  to  the  lateral  and  posterior 
portions  of  the  pelvis. 

What  and  where  are  the  other  ligaments  of  the  uterus  ? — The  an- 
terior or  round  ligaments,  arising  from  the  upper  part  of  the  body  of 
the  uterus,  pass  out  at  the  abdominal  rings,  and  are  lost  in  the  mons 
veneris  and  the  utero-sacral  ligaments,  which  pass  from  the  back  of 
the  uterus  to  the  sides  of  the  sacrum. 

Where  is  the  vagina  situated  ?  — In  the  axis  of  the  inferior  strait, 
and  it  forms  an  angle  of  about  65^  with  the  great  diameter  of  the 
womb. 

W^hat  18  its  length  ?  —  From  four  to  six  inches. 

What  is  the  anatomical  structure  of  the  vagina  ?  —  It  is  muscular 
and  celluhtTi  with  a  linbg  of  mucous  membrane,  in  an  arborescent 
arrangement. 

How  does  the  vagina  pass  from  the  uterus,  and  how  does  it  ter- 
minate anteriorly  ?  —  It  passes  off  immediately  from  the  anterior  sur- 
face of  the  womb,  but  posteriorly  it  passes  up  some  distance  before 
passing  down,  and  forms  by  this  arrangement  a  cul-de-sac ;  at  the 
anterior  extremity  it  terminates  in  an  opening  in  the  vulva,  of  about 
an  inch  or  an  inch  and  a  half,  antero-posteriorly. 

Whenee  are  the  arteries  of  the  uterus  and  its  appendages  derived  ? 
—  From  the  spermatic  and  hypogastric. 

Whence  are  the  veins  of  the  uterus  and  ito  appendages  derived  ? — 
From  the  spermatic  and  uterine,  which  flow  into  the  hypogastric,, 

Whence  are  the  absorbents  of  the  uterus  and  its  appendages  do- 
rived  ?  —  From  the  hypogastric  and  spermatic. 

Bo  not  the  arteries,  veins,  absorbents,  and  nerves  of  the  uterus 
become  much  enlarged  during  pregnancy  ?  •«-  Yes. 

Whence  are  the  nerves  of  tne  uterus  derived  ?  —  From  the  great 
sympathetio  and  saoral.  [For  an  interesting  account  of  the  reoeiib 
dissections,  and  more  ample  information  in  r^ard  to  the  origin,  situa- 
tion, and  distribution  of  the  uterine  nerves,  we  would  refer  to  Lee's 
Theory  and  Practice  of  Midwifery,  pages  08 — 116  inclusive.  Pa. 
EditioiL 

MENSTRUATION    AND    ITS    IRREGULARITIES,    ETC. 

What  are  the  menses?  —  A  peculiar  discharge  from  the  sexual 
parts,  which  consists  chiefly  of  blood,  modified  by  the  ordinary  secre- 
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tions  and  matters  derived  from  the  utenu  and  vagina.  Dr.  White, 
head  says  that  the  menstrual  fluid  as  it  escapes  from  the  os  uteri  ii 
alkaline,  but  becomes  acid  when  mixed  with  the  acid  vaginal  secre' 
tion,  and  this  acidity  prevents  its  coagulating  or  decomposiDg  in 
passing  through  the  vagina ;  it  takes  place  at  the  age  of  pabertv  in 
girlsy  and  occurs  every  twenty-eight  days  during  their  men^roal  life, 
except;  as  a  general  rule^  when  pregnant,  nursing,  or  unhealthy. 

What  are  the  changes  which  take  place  in  the  female  at  the  age  of 
puberty? — The  utenne  organs  become  enlarged  and  developed,  thff 
voice  changes,  the  moral  sensiblility  is  more  acute,  the  breasts  enlaige, 
and,  finally,  the  menses  flow,  and  the  female  now  becomes  suaoeptible 
of  being  fecundated. 

At  what  age  do  these  changes  usually  take  place  ?  —  According  to 
Dr.  Tilt,  the  difierence  between  the  times  of  first  menstruation  in  hot 
and  cold  climates  is  about  three  years ;  and,  according  to  Mr.  Bober- 
ton,  in  the  Hindoo  it  generally  occurs  about  13,  and  in  England  and 
this  country,  about  15;  in  Labrador,  about  16.  The  catamenia  occur 
earlier  in  the  children  of  the  rich  than  the  poor.  It  is  probable  that 
climate,  hygiene,  temperament,  and  race,  all  exert  an  influence  in  pro- 
moting or  retarding  puberty,  but  within  narrower  limits  than  was 
once  supposed. 

Where  does  this  fluid  come  from  ?  —  From  the  cavity  of  the  body 
and  neck  of  the  uterus. 

What  are  some  of  the  common  names  for  the  menses?  —  Couroes, 
reds,  monthlies,  and,  being  unwell  or  indisposed. 

When  the  menses  are  about  coming  on,  what  are  the  signs  of  their 
approach  ?  —  There  is  a  sense  of  fulness  in  the  loins  and  neighboring 
parU,  a  feeling  of  languor,  swelling  of  the  breasts,  headach,  and  some- 
times hysterical  symptoms. 

How  long  do  the  menses  generally  continue  at  each  recurrence,  and 
what  is  the  quantity  discharged  ?  —  From  five  to  seven  days,  and  the 
quantity  discharged  from  four  to  six  ounces. 

Is  not  this  function  easily  disturbed  ?  —  Yes. 

How  many  years  does  this  function  last,  and  when  does  it  cease  ? — 
From  thirty-five  to  forty  years,  and  generally  ceases  from  the  forty* 
fifth  to  the  fiftieth  yeay. 

Do  we  know  of  any  other  cause  for  the  production  of  menstruation 
besides  the  existence  of  the  ovaries  ?  —  No. 

Do  not  females  sometimes  conceive  without  menstmatiiigf  —  Yes. 

When  do  they  more  easily  conceivef— Immediately  after  the 
menses  have  flown. 

Are  the  menses  noxious  ?  —  No. 

What  are  the  signs  of  a  change  of  life  in  the  female,  or  the  eessa- 
tion  of  the  menses  ?  —  The  female  loses  her  rotundity  of  fqrm»  the 
oapillftry  circulation  is  diminished,  and  the  female  begins  to  assume 
the  appeM^nae  of  old  age,  &ci 

Wnen  the  female  does  not  menstruate  regularly  during  her  man- 
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straat  life,  and  her  system  is  fall  and  pletboric^  what  should  be  done? 
<i—  Resort  to  the  lancet,  saline  cathartics,  &c. 

If,  on  the  contrary,  her  system  is  feeble,  and  her  health  impaired, 
what  is  the  treatment  ? — Administer  tonics^  and  enjoin  exercise^  with 
a  healthy  and  nutritions  diet 

What  28  meant  by  retention  of  the  menses  ? — ^The  non-appearance 
of  them,  notwithstanding  the  age  of  the  patient. 

What  is  meant  by  a  suppression  of  the  menses  f — Their  cessation 
of  appearance,  during  the  menstrual  life  of  the  female,  after  having 
onee'made  their  appearance. 

What  is  the  technical  name  for  either  of  these  ?  —  Amenorrhoea. 

What  are  sometimes  the  causes  of  a  non-appearance  of  the  menses 
at  the  proper  time  ?  — Disease,  or  want  of  proper  deyelopment  in  the 
female  system. 

Do  femides  always  suffer  from  the  absence  of  the  appearance  of  the 
menses  at  the  proper  time  ?  —  No. 

What  is  meant  by  the  term  chlorosis,  or  green  sickness?  —  A 
general  anemic  condition  of  the  system,  with  a  functional  derange- 
ment of  most  of  the  organs  of  the  body. 

What  is  the  character  of  the  menstrual  discharge,  if  it  does  take 
place  in  this  state  of  the  system  J  —  (Generally  serous. 

What  is  necessary  to  be  done  in  a  case  of  chlorosis?  —  Invigorate 
the  system  by  exercise,  preparations  of  iron,  healthy  diet,  &c. 

Are  not  the  menses  sometimes  retained  by  mechanical  means  ?  — 
Yes. 

What  are  the  forms  of  the  suppression  of  the  menses  ? — The  acute, 
or  the  discharge  being  suppressed  during  their  actual  flow  ;  and  the 
chronic,  where  the  cause  acts  antecedently  to  prevent  their  appearance 
at  the  proper  time. 

What  kind  of  a  discharee  sometimes  takes  place  as  a  substitute  for 
the  real  menses  ?  —  A  white  discharge,  or  lencorrhoca. 

Do  the  mammsB  ever  become  sympathetically  affected  when  the 
uterus  is  affected  ?  —  Yes. 

Are  emmenagogues  beneficial  in  chronic  aroenorrhoBa?-^Yes. 

What  is  meant  by  the  term  dysmenorrhcoa  ? — Piunful  menstruation. 

What  is  the  probable  cause  of  this  ?  —  Either  slowness  in  the  se- 
cretion of  the  menstrual  fiuid,  or  a  difficulty  in  passing  the  fluid  when 
secreted. 

What  are  the  symptoms  of  dysmenorrhoea?  — Coldness  of  the  ex- 
tremities, nervous  chills,  headache,  and  pain  in  the  lower  portion  of 
the  abdomen  and  back,  and  of  a  paroxysmal  character,  occurricg  at 
the  menstrual  periods. 

What  is  generally  the  nature  of  the  discharge  in  dysmenorrhoea  J 
•^Membranous,  and  in  coagula. 

Do  females  with  dysmenorrhoea  conceive  easily  ? — ^No. 

What  should  be  done  in  cases  of  dysmenorrhoea?-— During  tho 
paroxysms,  resort  to  topical  depiction,  warm,  stimulating  enemata  per 
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yaginain,  and  the  wann  hip-bath  and  anodynes  internally ;  and,  is 
the  intervals  between  the  paroxysms,  endeavour  to  remove  the  caueeB 
of  the  disease  by  means  of  alteratives,  and  reducing  the  general  cir- 
culation if  too  vigorous,  or  increasing  it  by  tonics  if  there  is  anemia. 

How  would  you  relieve  dysmenorrhoea  from  mechanioal  obstruo- 
tion  ? — Bj  dilating  the  neck  of  the  womb  by  bougieSi  &c. ;  or  if  the 
liymen  is  entire,  make  an  opening  into  it. 

What  is  meant  by  monorrhagia  ? — An  increased  oe  ezoeasive  secre- 
tion of  the  menses. 

What  are  some  of  the  exciting  causes  of  this?  — Either  grent 
nervous  or  vascular  excitement,  or  great  internal  oongestiona,  or  dis- 
placements of  the  womb,  &o. 

With  what  may  monorrhagia  be  confounded  ? — ^With  a  real  uterine 
hemorrhage,  arising,  either  from  polypus,  uloers,  or  abortion,  &o. 

How  can  you  be  sure  of  your  diagnosis  in  these  cases  ?  —  By  an 
examination  per  vaginam. 

What  effect  has  monorrhagia  upon  the  system  ? — ^It  debilitates  it. 

What  medicines  should  be  administered  in  cases  of  monorrhagia  t 
—  Astringents  and  tonics;  the  oleum  origeron  Philadelphicum  b 
CKceedingly  valuable. 

THE    FCETAL    SKELETON. 

What  is  the  conditicm  of  the  skeleton  of  the  foetus  ?  —  Imperfectly 


What  is  the  length  of  a  foetus  ?  — ^From  eighteen  to  twenty  inches. 

What  are  the  various  important  measurements  of  the  foetus?— >• 
From  acromion  to  acromion,  four  inches,  which  may  be  oompreased 
to  three.  The  dorso-thoraoic,  three  and  a  half  or  four  inches,  which 
may  be  reduced  to  two.  From  trochanter  to  trochanter,  two  and  a 
half  to  three  inches.  From  the  saomm  to  anterior  part  of  thighs 
when  flexed  forward,  throe  inches.  Antero-posterior  diameter  of 
pelvis,  one  and  a  half  to  two  inches. 

How.  is  the  foetal  cranium  divided  ? — ^Into  the  compressible  and  in- 
compressible portions. 

What  are  the  various  surfaces  and^extremities  called  ?-— Ooeipital 
and  mental  extremities,  and  a  superior  and  inferior  and  two  lateral 
surfaces,  and  an  anterior  and  posterior  extremity. 

What  are  the  principal  sutures  on  the  foetal  cranium  ? — ^The  lamb- 
doid,  running  between  the  parietal  and  occipital  bones ;  the  sagittal. 
between  the  two  parietal  bones;  the  coronal,  between  the  parietal 
and  frontal  bones ;  the  frontal,  between  the  two  edges  of  the  frontal 
bones  (before  they  are  united  into  one),  extending  to  the  root  of  the 
nose.  . 

Where  is  the  anterior  fontanel  or  br^rma  situated,  and  what  is  its 
shape  ? — At  the  anterior  angle  of  the  parietal  bones,  and  at  the  upper 
posterior  angle  of  the  frontal  bone.  It  is  kite-shaped,  or  qnad- 
rangled. 
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Whore  18  the  posterior  fontanel  ? — At  the  junction  of  the  tip  of  the 
kunbdoidal  suture  with  the  posterior  extremity  of  the  sagittal  satare, 
and  18  triangular. 

Are  these  sutures  and  fontanels  of  importance  in  obstetricb? — ^Yes ; 
to  form  a  oorreot  diagnosis  of  the  position  of  the  child's  head  when 
in  the  cavity  of  the  pelyis. 

Are  there  any  other  fontanelsf — Tee;  at  the  posterior,  inferior 
edges  of  the  parietal  bones. 

Where  is  the  vertex  situated  ? — ^It  is  the  point  in  the  centre  of  the 
space  bounded  by  the  occipital  protuberance,  the  parietal  protubcr- 
snces,  and  the  middle  point  of  the  sagittal  suture. 

What  are  the  various  measurements  of  the  footal  cranium  ?  (Fig. 
801.)— The  bi-parietal  'diameter,  three 
to  three  and  a  half  inches;  the  occi|nto-  Pig-  301. 

bregmatic,  or  perpendicular  diameter, 
three  to  three  and  a  half;  the  occipito- 
frontal, four;  the  transverse,  three  to 
three  and  a  half;  the  trachelo-bregmatic, 
three  and  a  half;  bi-temporal,  two  and 
a  half  inches;  the  occipito-mental,  five 
inches;  occipito-frontal,  four  inches. 

What  are  the  measurements   of  the 
facial  extremity  of  the  footal  ellipse?  — 
From  the  top  of  the  forehead  to  the  end 
of  the  chin,  or  fronto-mental,  three  inches ;  and  the  bi-malar,  two  and 
a  half  inches. 

What  are  the  various  degrees  of  elongation  and  ooropressThility  to 
which  some  of  those  diameters  mentioned  before  may  be  subject?  — 
The  oocipito*mental  may  be  elongated  to  six  or  seven  inches,  and  the 
bi-parietal  may  be  compressed  to  three  inches. 

GENERATION,  ETC. 

What  is  meant  by  generation  ?  -—  That  function  of  animated  beings 
necessary  to  the  reproductieii  of  their  own  species. 

What  is  the  inrm  of  generation  applicable  to  the  human  race  ?  — 
The  gemniparous,  or  the  formation  by  germs. 

Where  are  the  germs  of  male  and  female  situated  ?— *That  of  fe- 
laales  in  the  ovaries,  and  that  of  the  male  in  the  sonen  or  fluid 
secreted  by  the  testicles. 

What  ia  necessary  in  order  that  eonoeption  should  take  place  ?  — 
The  union  of  these  germs. 

What  are  the  principal  theories  of  conception  ?  —  That  of  epigene- 
sifl,  or  the  junction  of  the  two  germs  in  the  utems,  and  that  each 
forms  part  oi  the  new  being;  or  that  of  evolution,  where  the  mother 
fiurnifihea  the  entire  germ,  and  it  is  stimulated  to  action  by  the  male 
germ. 
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gradually  arcb  over  the  wbole  foetosr,  fbrmiog  a  double  layer  upon  the 
dorsal  aspect.  These  processes  meet  and  unite  together,  and,  although 
at  first  separated,  they  gradually  approximate  at  the  umbilicus,  and 
surround  the  umbilical  cord.  The  amnion  has  one  layer  snrroun£ng 
the  fctdtxa,  and  the  other  adherent  to  the  maternal  membranes  — be- 
tween these  two  laminsB  we  have  the  liquor  amnii. 

What  is  the  situation  of  the  mucous  layer,  as  regards  the  yolk,  and 
how  are  the  mucous  canals  fbrmed  ? — ^It  is  in  immediate  contact  with 
the  central  portion  of  the  yolk.  The  mucous  canals  are  formed  by  a 
constriction  of  the  niucous  layer  on  the  under  surface  of  the  com« 
mencing  foetus;  as  this  constriction  increases,  the  smaller  mucous 
cavity,  formed  from  the  mucous  glands  and  membranes  by  re-duplica- 
tion,  is  neariy  cut  off  from  the  laiger  mucous  cavity  couta&niBg  the 
remains  of  the  germ  cells. 

What  constitutes  tiiis  larger  cavity  ?  —  The  umbilical  vesicle,  and, 
where  the  two  cavities  are  separated,  is  afterwards  the  umbilicus ;  the 
umbilical  vesicle  affords  the  most  nutriment  to  the  foetus.  The  um- 
bilical vesicle  now  is  continuous  with  the  abdominal  mucous  cavity 
by  the  vitelline  duct,  at  the  umbilicus. 

By  what  means  is  the  material  of  the  yolk  now  conveyed  to  the 
foetus  ?  —  By  the  vitelline  duct  and  vessels  (the  omphalo^mesenterio 
vessels,  consisting  of  an  artery  and  vein),  which  are  developed  in  the 
parte  of  the  mucous  layer  composing  the  walls  of  the  umbilical 
vesicle. 

Wliere  do  the  omphalo-mesentcTie  vessels  terminate  f— In  the 
superior  mesenteric  arteiy  and  vein. 

What  becomes  of  the  umbilical  vesicle  and  the  vessels  after  they 
have  performed  their  office?  —  They  shrink  up^  and  their  remains 
constitute  the  vesieula  alba. 

What  is  the  allantois  ?  —  A  tempcrary  structure  formed  at  the  lower 
anterior  part  of  the  cmbiyo,  apparently  from  a  mass  of  cells.  The 
cellular  cavity  is  elongated,  and  afterwards  divides  into  two  cavities, 
communicating,  the  smaller  of  which  becomes  the  urinary  bladder. 
The  urachus,  the  cord  leading  fifom  the  bladder  to  the  umbilicus,  is . 
the  remains  of  the  original  cord  connecting  the  bladder  and  the  allan- 
tois. The  allantois  is  partially  intdnded  to  receive  the  secretion  from 
the  kidneys,  but  chiefly,  in  the  mammiferous  ovum,  to  convey  a  loop 
of  bloodvessels  of  the  embr)ro  to  the  maternal  surface  of  the  ovum, 
and  therefore  proividing  a  permanent  meaim  for  nutrition  and  excrc- 
mentition. 

PREGNANCY,  ETC. 

What  are  the  two  forms  of  pregnancy  ? — ^Uterine  and  extraruterine. 

What  is  meant  by  uterine  pregnancy? — Where  the  ovum  is  de- 
veloped in  the  cavity  of  the  uterus. 

What  is  meant  by  extra-uterine  pregnancy?  —  The  development  of 
the  fecundated  ovule  out  of  the  cavity  of  the  uterus^  either  in  the 
ovary,  fallopian  tube,  or  body  of  the  uterus,  &c. 
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^hat  are  the  varieties  of  trae  prc^naDc^  ?  —  Simple  pregnancy, 
"where  there  is  a  single  ovum ;  douhle  and  tnple^  where  there  are  two 
or  tl^ree  ova ;  and  complicated  pregnancy,  where  we  have  a  polypus, 
a  grj^t  quantity  of  water,  &c.,  present. 

n^hat  is  the  measurement  oi  the  neck  of  a  uterus  in  the  unimpreg- 
nated  adult  female? — Ahout  an  inch  long,  and  half  an  inch  thick. 

What  variations  take  place  in  the  neck  of  the  uterus  after  impn'g- 
nation?(Figs.  302,  303,  304,  305.)— During  the  first  two  months  it 

Fig.  302.  Fig.  808. 
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becomes  thicker  and  longer,  and  it  continues  to  become  longer  until 
the  fourth  month ;  during  the  fourth  and  fifth  mouth  it  shortens  from 
one-third  to  one-fifth;  at  the  sixth  month,  two-thirds;  at  the  seventh 
and  eighth  months  it  is  almost  entirely  developed  or  passed  away. 

What  is  the  state  of  the  os  uteri  after  impregnation  ? — It  becomes 
plugged  up  by  mucus. 

What  are  the  various  changes  which  take  place  in  the  uterus  itself? 
—  It  at  first  becomes  more  pyriform ;  the  posterior  surface  then  de- 
velopes  more  rapidly  than  the  anterior;  and  at  the  fifth  month  tho 
uterus  is  almost  spherical  in  form ;  at  the  third  month  the  fundus  is 
a  little  above  the  margin  of  the  superior  strait ;  at  the  fourth  month 
a  large  part  of  it  is  out  of  the  cavity  of  the  pelvis ;  at  the  fifth  month 
the  fundus  is  half-way  between  the  pubis  and  umbilicus;  at  the  sixth 
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month,  on  a  level  with  the  umbilicus ;  at  the  seventh  month,  an  inch 
or  two  above  the  umbilicus ;  and  at  the  eighth  month  it  has  reached 
the  epigastric  region ;  at  the  ninth  month  Sie  fundus  is  lower  than  at 
the  eighth  month,  on  account  of  the  anterior  development  of  the 
uterus,  and  its  &lling  more  forward  than  before. 

Where  are  the  intes- 
Fig.  806  ^es  forced  by  the  deve- 

lopment of  the  uterus? 
— Up  and  back. 

What  is  the  sise  of  the 
uterus  at  the  full  term 
of  utero-gestation  ?  — 
Twelve  inches,  from  the 
fundus  to  the  mouth  of 
the  uterus;  eight  inches 
transversely,  and  nine 
inches  antero-posterioriy. 
What  is  the  condition 
of  the  orifice  of  the  utenis 
during  its  development? 
-—It  becomes  softer,  and 
the  muscular  fibres  and 
vessels  are  more  per- 
fectly developed. 

What  are  meant  hy 
the  venous  sinuses  of  the 
uterus  ?  —  Simply    the 
veins    much    enlarged, 
with  their  orifices  open 
upon  the  internal  surface 
of  the  uterus. 
What  is  the  condition  of  the  nerves  of  the  impregnated  uterus? — 
These,  which  are  very  small  in  the  unimpregnated  womb,  become  in- 
creased in  size,  until  at  the  full  term  they  form  large  cords,  which  send 
off  numerous  branches  which  accompany  the  uterine  vessels,  and 
anastomose  freely.  (Fig.  306). 

Is  the  sensibility  and  irritability  of  the  uterus,  during  pr^nancy, 
increased  ? — Yes. 

What  is  the  state  of  the  vagina  during  pregnancy?  — During  the 
first  months  it  becomes  shorter,  and  then  afterwards  longer  and  larger. 
How  are  the  fallopian  tubes  and  ovaries  situated  at  the  end  of  pr^- 
nancy  ?  —  They  hang  along  the  sides  of  the  uterus. 

What  effect  has  uterine  development  upon  the  bladder  and  urethra? 
*— It  carries  the  bladder  upwards  and  forwards,  and  the  urethra 
nearly  perpendicular. 

What  effect  has  uterine  development  upon  other  parts  of  the  sys- 
~^  ?  — •  It  impedes  respiration,  produces  constipation^  distends  the 
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skin,  leaving  behind  appearances  of  oioatriced,  and  froquently  renders 
the  patient  nervous  and  irritable. 

Why  is  there  a  great  tendency  to  oedema,  varicose  veins,  anasarca, 
Ac,  daring  pregnancy?  —  Because  of  pressure  upon  the  vena  cava 
and  absorbents. 

What  changes  take  place  in  the  cavity  of  the  uterus  at  the  time 
of  impregnation? — A  stimulus  is  imparted  to  the  uterus  to  fit  it  for 
the  reception  of  the  ovum.  At  this  time  the  membrana  decidua  is 
formed  &om  the  actual  mucous  membrane,. by  a  process  of  develop- 
ment under  the  stimulus  of  impr^nation ;  which,  in  the  early  part 
of  pregnancy,  consists  of  two  principal  portions,  decidua  vera,  and 
reflexa,  the  former  lining  the  cavity  of  the  uterus,  and  the  latter 
covering  the  embryo^  at  first  these  tiro  are  in  contact;  where  the 
ovum  rests  upon  the  uterus. 

From  what  is  the  decidua  vera  formed  ?  —  From  the  enlarged  tu* 
bular  glands,  and  the  capillaries  of  the  interglanduliur  spaces,  together 
with  the  plastic  secretion. 

What  are  the  more  recent  opinions  relative  to  the  formation  of  the 
decidua  reflexa  ? — According  to  Mr.  Goodsir,  the  decidua  reflexa  is  a 
membranous  or  plastic  structure,  formed  out  of  the  cellular  secre- 
tion, derived  from  the  mucous  surface  of  the  decidua  vera.  Accord- 
ing to  M.  Coste,  the  decidua  vera  and  reflexa  are  both  produced  from 
the  metamorpbosis  of  the  mucous  membrane ;  and  that  the  ovum  on 
entering  the  uterus  is  imbedded  in  a  spongy  mucous  membrane,  speedily 
increased  in  tbiokness  at  the  point  which  receives  the  ovum ;  arising 
around  which,  they  meet  and  envelop  the  ovum  completely. 

What  is  the  appearance  of  the  decidua  vera  and  reflexa  when  first 
formed? — The  decidua  vera  is  marked  by  the  appearance  of  tubular 
glands,  and  the  decidua  reflexa  consists  chiefly  of  cells.  In  the  cavity 
of  the  decidua,  not  occupied  by  the  ovum,  we  have  a  gelatinous  fluid 
for  the  nutrition  of  the  ovum.  On  the  internal  surface  of  the  decidua 
vera  it  is  smooth,  and  the  surface  in  contact  with  the  fibrous  structure 
of  the  uterus  haSi  according  to  Montgomery,  small  cup-like  eleva- 
tions, containing  a  whitish  fluid,  with  mouths  opening  to  the  side  of 
the  uterus.     He  termed  them  cotyledons. 

Does  the  decidua  line  the  fallopian  tubes  ?-^  Upon  this  point  there 
is  still  doubt;  but  most  observers  say  not. 

What  becomes  of  the  decidua  vera  as  the  uterus  is  developed  ? — 
It  increases  with  it  until  the  adhesion  of  the  ovum  to  the  site  of  the 
&iture  placenta,  where  it  becomes  prominently  developed;  and  the 
decidua  serotina,  as  the  portion  of  the  decidua  vera  entering  into  the 
formation  of  the  placenta^  forms  the  most  important  part  of  the  deci- 
dual membranes.  The  rest  of  the  decidua  vera  becomes  a  thin  layer, 
lining  the  whole  surface  of  the  uterus,  excepting  at  the  cervix,  an«l 
the  angles  where  the  fallopian  tubes  enter. 

Does  there  not  exist  a  cavity  between  the  decidua  vera  and  reflexa. 
till  the  latter  period  of  gestation  ?  —  Yes,  beyond  the  middle.     The 
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external  surface  of  the  decidua  reflexa,  and  the  internal  surface  of  the 
rera  become  so  smooth,  that  they  look  like  serous  membranes;  and  as 
pregnancy  advances,  and  the  ovum  fills  the  cavity  of  the  uterus,  the 
two  decidual  surfaces  are  brought  in  juxtaposition;  so  that  they  can 
scarcely  be  separated. 

What  takes  place  at  labour? — ^The  decidua  reflexa,  the  amnion  and 
the  chorion  are  thrown  off  with  the  placenta^  while  ihe  decidua  vera 
passes  off  with  the  lochia,  &o. 

What  is  the  chorion? — An  envelop  which  the  foetus  derives  from 
the  mother,  and  is  formed  before  the  ovum  enters  the  utenw.  It  is 
internal  to  the  decidua.  When  the  ovule  escapes  from  the  ovisac,  it 
is  surrounded  by  part  of  the  granular  matter,  forming  the  proligenous 
disc.  After  fecundation,  and  as  the  ovum  is  passing  down  the  fallo- 
pian tubes  it  acquires  an  albuminous  layer,  which  becomes  adherent 
to  the  vitellary  membrane,  or  the  outer  covering  proper  of  the  ovule, 
and  which  is  the  commencement  of  the  chorion.  This  albuminous 
chorion  is  at  first  a  source  of  nourishment  to  the  ovum,  but  it  soon 
becomes  changed  into  an  absorbent  organ,  drawing  nourishment  from 
the  decidua  and  decidual  cavity.  It  is  uncertain  whether  the  chorion 
is  formed  in  whole  or  in  part,  before  or  after  fecundation. 

What  are  the  changes  which  the  chorion  undergoes  ?  —  When  first 
formed  externally  it  is  smooth,  but  in  the  earlier  state,  as  seen  in  the 
uterus,  it  has  been  found  covered  with  villi;  each  villus  being  bulbous 
in  shape,  covered  by  a  membrane  containing  cells,  which  are  the  chief 
agents  in  absorption.  These  villi  at  first  present  no  blood-vessels,  but 
draw  nourishment  by  endosmosis  from  the  elements  with  which  they 
are  in  contact.  Afterwards  when  the  allantois,  with  the  umbilici 
arterv  and  vein,  have  approached  the  chorion,  the  villi  contain  vessels, 
which  are  concerned  in  the  nutrition  and  growth  of  the  foetus.  In 
the  second  month  the  villi  are  of  considerable  size,  and  their  cellular 
cavities  communicate  freely  with  each  other  over  the  whole  surface 
of  the  chorion.  After  the  second  month  they  diminish  in  siae  from 
below  upwards,  excepting  at  the  site  of  the  placenta,  until  the  whole 
unattached  surface  of  the  decidua  reflexa  and  chorion  become  smooth. 
By  the  end  of  the  fourth  month,  the  villi  of  the  chorion  on  the  pla- 
cental side  disappear.  The  villi  of  the  chorion  do  not  become 
developed  into  the  villi  of  the  placenta,  but  form  the  most  internal 
portion  of  these  villi. 

How  is  the  placenta  formed  ? — ^We  have  before  noticed  the  allantois 
conveying  what  is  to  be  the  future  umbilical  vessels  towards  the  surfiice 
of  the  ovum.  At  the  same  time  the  decidua  vera  and  reflexa  are 
acquiring  thickness  at  the  point  to  which  the  allantois  is  conveying 
the  vessels,  and  we  have  at  the  same  spot  a  development  of  the  vilH 
of  the  chorion  ;  these  elements  go  to  form  the  future  placenta. 

How  are  the  chorion,  decidua,  and  maternal  and  foetal  vessels 
arranged  in  the  placenta?  —  The  villi  of  the  chorion,  capped  by 
a  layer  derived  from  the  decidua,  form  the  villi  of  the  placenta. 
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Od  tlie  maternal  side  the  vessels  of  the  placenta  conflist  of  arteries 
and  veins,  with  a  series  of  cavernous  cells  between  them.  On  the 
fcetal  side,  the  vessels  consist  of  branches  of  the  umbilical  arteries 
and  vein,  with  the  large  capillair  vessels  of  the  villi  of  the  placenta 
between  the  two.  The  matemu  portion  of  the  placenta  is  formed  by 
the  decidua  serotina,  the  arteries  and  veins  which  enter  the  decidua 
from  the  uterus,  the  cavernous  structure  of  the  placenta^  the  blood 
circulating  in  these  vessels,  and  the  external  microscopic  layer  of  cells 
covering  the  placental  villi.  The  foetal  portion  of  the  placenta  is 
formed  of  the  chorion  and  its  villi,  the  latter  forming  the  internal 
portion  of  the  placental  villi,  and  of  ramifications  of  the  umbilical 
arteries  and  veins.  In  the  process  of  the  placental  formation  the 
chorion  and  decidua  first  become  applied  to  each  other.  We  have 
pointed  out  the  development  of  the  uterine  vascular  system  on  the 
maternal  side.  On  the  foetal  side,  as  said  also,  the  allantois  projects 
the  future  vessels  to  the  chorion,  and  in  the  chorion  a  vascular  system 
is  developed  which,  together  with  the  umbilical  vessels,  constitute  the 
foetal  portion  of  the  vessels  of  the  placenta. 

Upon  the  examination  of  the  simple  villus,  is  not  the  whole  arrange- 
ment by  which  the  intimate  connection  with  and  yet  perfect  separa- 
tion between  the  maternal  and  foetal  circulations  of  the  placenta, 
together  with  the  mode  of  nourishment  of  the  foetus  after  the  forma- 
tion of  the  placenta,  fully  described? — Yesj  each  villus  being  com- 
posed of  a  bloodvessel,  a  layer  of  cells,  and  a  fine  membrane,  derived 
from  the  chorion ;  of  a  second  layer  of  cells,  and  a  second  membrane, 
derived  from  the  decidua,  with  a  small  cavity  between  the  two ;  the 
whole  of  these  structures  beins  inclosed  in  the  blood  membrane  of  the 
mother.  Thus  formed,  the  villi  lie  in  and  are  bathed  by  the  maternal 
blood ;  and  the  maternal  blood  represents  the  atmospheric  air,  and  the 
vessels  of  the  villi  the  pulmonary  capillaries,  which  belong  to  the  foetal 
portions  of  the  placenta.  By  these  means  the  placenta  plays  the 
part  of  the  lungs  for  the  foetus. 

Is  the  pulmonic  function  the  only  one  of  importance  performed  by 
it  for  the  nutrition  of  the  foetus  ? — No  j  it  also  performs  those  of  the 
intestinal  canal.  The  cell-layers  derived  from  the  decidua  and  cho- 
rion, and  the  vessels  of  the  villi,  are  analogous  in  function  with  the 
cells  and  lacteals  of  the  villi  of  the  intestinal  canal. 

How  large  is  the  ovum  when  it  passes  from  the  ovary  to  the  uterus  ? 
About  the  size  of  a  small  pea. 

What  is  the  character  of  the  liquor  amnii?  —  It  is  a  saltish,  unc- 
tuous fluid,  thicker  than  water,  and  of  a  brownish  colour. 

Uow  much  is  there  generally  at  the  birth  of  a  child?  —  It  varies 
from  a  pint  to  a  quart  or  gallon. 

What  is  the  apparent  use  of  this  fluid  ?  —  To  allow  free  motion  to 
the  child,  and  to  prevent  its  being  injured  by  jars,  &c. 

How  is  the  embryo  connected  to  the  placenta  ?  —  By  the  umbilical 
oord. 
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Of  what  is  the  umbilical  oord  oomposed  f — Of  two  artenes,  a  tein, 
absorbents,  a  covering  of  the  amnion  and  albuminous  matter. 

What  is  the  size  of  the  placenta  ? — Six  to  eight  inches  in  diameter; 
its  circumference  eighteen  to  twenty-four ;  and  its  thickness  varies.  - 

What  becomes  of  the  foetal  blood  after  it  has  circulated  throu^ 
the  umbilical  arteries  f  —  It  is  returned  by  the  umbilical  vein. 

Is  the  placenta  easily  detaohed  from  the  uterus  ?  —  Yes. 

What  is  the  usual  length  of  the  umbilical  cord  ?  —  From  eighteea 
to  twenty  inches.  .  . 

What  is  the  difficulty  attending  a  too  long  cordf  —  It  is  liaWe  ix> 
become  knotted,  and  to  prolapse  during  labour. 

What  is  the  difficulty  when  the  oord  is  too  short  ?  —  It  may  retard 
delivery,  or  the  placenta  may  be  detached  too  soon^  or  the  uiems  may 
be  inverted. 

Are  there  any  valves  in  the  veins  of  the  cord?— No. 

How  are  the  membranes  situated  in  eaae  of  twins  f — Each  embryo 
has  its  own  membranes  and  its  own  placenta  generally. 

What  opinion  is  most  prevalent  in  regard  to  superfoetation  ?— Tint 
it  would  be  impossible  to  take  place  while  the  uterus  is  occupied  by  a 
dccidua,  or  perhaps  an  ovum,  but  that  before  that  time  it  can  occur* 

What  is  the  probable  cause  of  a  female  giving  birth  to  twins  of 
different  sizes,  and  apparently  different  ages  t  —  That  it  was  probably 
a  twin  pregnancy;  but  that  the  one  foetus  has  ceaised  to  be  developed. 

Where  is  the  placenta  mostly  situated  F —  On  one  of  the  sidea  of 
the  uterus,  near  the  fallopian  tube. 

How  long  do  we  call  the  new  being  an  embryo? — During  the  fiift 
three  months ;  after  th'ia  time  it  is  called  foetus. 

How  soon  can  an  embryo  be  seen  witliin  its  investments  ?  -**  About 
the  tenth  day,  by  means  of  the  microsoi^ ;  it  is  then  a  small  speck. 

FCETUS,   ETC. 

What  is  meant  by  the  vitability  of  the  foetus  ?  —  That  the  foetus  is 
able  to  exercise  an  extra-utenne  Ufe. 

When  does  this  occur  ?  —  At  the  end  of  the  sixth  or  b^inniog  of 
the  seventh  month. 

What  is  the  situation  of  the  foetus  in  the  eavity  of  the  uterus  al 
the  full  period  of  gestation  ?  (Fig.  307)  —  in  the  form  of  an  ellipse, 
with  the  limbs  crossed  and  flexed  in  front  of  the  abdomen. 

Which  is  the  long  diameter  of  the  foetus,  and  how  much  is  it?<— 
From  vertex  to  coccyx ;  and  it  is  about  twelve  inches. 

What  is  the  weight  of  the  foetus  at  full  term  generally?  —  Ftobi 
seven  to  eight  pounds. 

What  is  the  size  and  weight  of  each  child  in  twin  pregnancy  ?«-** 
They  are  smaller  and  of  less  weight  than  at  a  single  pregnancy. 

Where  is  the  umbilical  cord  situated  at  fnh  term?  —  Midway  be- 
tween the  pubis  and  lower  portion  of  the  sternum. 

What  is  the  condition  of  the  foetal  brain  ?  —  It  is  soft  and  flabby. 
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What  are  the  relative  sizes  of  the  different  visceral  organs 
of  the  fcetus?  —  The  liver  is 

quite  large  and  the  lungs  small,  Fig.  807. 

and  very  slightly  porous  or  cre- 
pitous ;  the  rest  of  the  viscera 
are  small. 

What  gland  have  we  in  the 
ftBtns  which  is  ahsent  in  the 
adult?  —  The  thymous  gland, 
situated  in  the  top  of  the  supe- 
rior mediastinum;  it  has  two 
lobes. 

What  is  peculiar  to  the  foetal 
heart  ?  —  It  is  like  a  single 
heart;  the  two  auricles  acting 
as  a  single  auricle,  and  both  the 
ventricles  acting  as  a  single  ven- 
iriele. 

What  is  peculiar  to  the  sep- 
tum between  the  auricles?  — 
It  is  incomplete,  having  an  ori- 
fice called  the  foramen  ovale. 

Do  we  not  have  something  like  a  valve  at  this  foramen? — Yes, 
upon  the  left  side  of  the  foramen  ovale. 

Describe  the  foetal  circulation. — ^The  blood  enters  the  foetus  through 
the  umbilicus  by  the  umbilical  vein ;  this  vein  passes  underneath  the 
edge  of  the  liver  and  empties  into  the  left  branch  of  the  sinus  vence 
portaruro,  whence  part  of  the  blood  is  distributed  to  the  lobes  of  the 
liver;  the  other  part  is  conducted  by  the  ductus venosus  into  the  left 
hepatic  vein,  which  empties  itself  into  the  ascending  vena  cava,  which 
empties  itself  into  the  right  auricle  of  the  heart;  a  part  of  which 
blood  passes  through  the  foramen  ovale  into  the  left  auricle,  the  other 
part  into  the  right  ventricle.  From  the  right  ventricle  the  blood  is 
forced  —  a  small  quantity  through  the  pulmonary  artery,  while  a  much 
larger  portion  passes  by  the  ductus  arteriosus  into  the  aorta.  The 
bloiod  fit)m  the  left  ventricle  is  forced  through  the  aorta  simultane- 
ously by  the  contraction  of  the  right  ventricle.  The  blood  from  the 
ductus  arteriosus  and  the  aorta,  being  mixed,  passes  through  the 
aorta  to  the  iliacs,  where  two  branches  are  given  off,  which  mount  up 
along  the  sides  of  the  bladder,  and  pass  out  at  the  umbilicus  to  the 
l^centa. 

Where  is  the  situation  of  the  ductus  arteriosus? — It  arises  from 
the  pulmonary  artery  just  as  it  is  given  off  from  the  heart,  and  passes 
to  the  aorta  just  below  its  arch. 

What  peculiar  changes  take  place  in  the  system  upon  the  birth  of 
the  child  ?  —  Respiration  takes  place ;  the  blood  passes  through  the 
pulmonary  artery  to  the  lungs,  and  the  ductus  arteriosus  gradually 
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becomes  obliterated:  the  Talve  between  the  two  auricles  becomes 
closed,  and  the  nsual  circulation  of  the  adult  system  takes  place ;  and 
the  other  yesseb  of  uterine  life  become  obliterated. 

Does  the  foetus  make  its  own  blood? — Yes. 

What  is  the  colour  of  the  foetal  blood  ?  — It  is  between  the  cdoor 
of  arterial  and  venous  blood;  with  a  softer  coagolum  and  with  smaller 
globules. 

What  are  some  of  the  proofs  that  the  maternal  blood  is  not  oireo- 
lated  in  the  foetus?  — Because  injections  cannot  pass  ^m  the  vessels 
of  the  mother  to  the  foetus^  and  vice  vend;  and  that  hemorrhage  from 
the  umbilical  cord,  when  cut  at  birth,  is  not  continuous,  but  exists 
only  for  a  short  time,  &c.  The  footus  may  die  from  rupture  of  the 
cord,  but  the  mother  does  not  suffer,  &c. 

May  not  a  foetus  suffer  from  a  continual  drain  of  blood  from  the 
mother?  —  Yes. 

How  is  the  ratio  of  pulsations  in  the  foetal  heart  in  comparison  with 
that  of  the  mother?  —  They  are  two  to  one  as  frrequent  as  in  the 
mother. 

How  does  pressure  upon  the  cord  produce  death  in  the  foetus  ?  — 
By  interrupting  the  process  of  hematosis,  and  by  suspending  the  cii^- 
oiidation,  and  also  nutrition. 

Is  it  probable  that  the  liquor  amnii  affords  nutriment  to  the  child? 
—  No. 

Is  it  probable  that  the  foetus  has  sensation  while  in  the  uterus  ?  — 
Yes,  to  a  slight  degree. 

EXTRA-UTERINE    PREGNANCY. 

What  are  the  varieties  of  this  ?— Ovarian  pregnancy,  where  the 
embryo  is  developed  in  the  ovary ;  abdominal  pregnancy,  where  the 
embryo  is  developed  in  the  cavity  of  the  abdomen ;  and  tubal,  where 
it  is  developed  in  the  fallopian  tubes ;  and  intersti^  pregnancy,  where 
the  embryo  is  developed  in  the  walls  of  the  uterus. 

Can  we  give  any  positive  reasons  for  these  irregularities  in  pr^- 
nancy?  —  No. 

For  how  long  a  time  may  the  ovum  continue  to  be  developed  in 
these  cases? — For  two  or  three  months,  and  be  surrounded  by  a  pe- 
culiar cyst  or  sac. 

Does  decomposition  readily  occur  in  these  cases  ? — No. 

What  is  the  condition  of  Uie  cavity  of  the  uterus  in  these  cases  ? — 
It  is  frequently  lined  by  a  species  of  decidua. 

In  some  extraordinary  cases  have  not  women  carried  a  fcstus  in  thb 
extra-uterine  state  for  many  years  ?  —  Yes. 

May  not  women  become  pregnant  in  the  usual  way  while  carrying 
a  child  in  this  extra-uterine  state?  —Yes. 

What  can  be  done  in  these  cases  of  extra-uterine  pregnancj?  — 
Very  little  but  palliate  symptoms. 

Ila8  gantrotomy  been  advised  in  some  of  these  eases  ?  —  Yes. 
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or    THB    SIGNS    AND    DISEASES  OF  PREGNANCY. 

How  do  jou  divide  the  signs  of  pregnancy? — Into  rational  and 
physical. 

What  is  the  first  rational  sign  ?^— The  suppression  of  the  menses. 

Is  this  a  positive  sign  1  — No. 

Are  the  menses  always  interrupted  in  pregnancy? — Not  always 
during  the  fiiBt  months. 

Do  women  ever  menstruate  during  pregnancy,  and  do  they  not 
aometimes  menstruate  only  during  pregnancy  ? — Yes ;  they  may  do  both. 
■  Do  not  the  mammaiy  glands  becomes  sympathetically  affected  in 
pregnancy  ?  —  Yes; 

At  what  time  do  the  mammae  begin  to  secrete  milk?  —  Towards 
the  end  of  pregnancy,  or  during  the  latter  part  of  the  eighth  month. 

May  not  milk  be  found  sometimes  in  the  breasts  of  females  not 
pregnant  or  nursing  ?  —  Yes 

Do  not  the  breasts  sometimes  become  tumid  and  painful  from  other 
causes  than  pregnancy  ?  —  Yes. 

What  changes  occur  in  the  nipples,  and  in  the  areola  of  the  mam- 
mae?—The  nipples  become  enlarged,  tumid,  and  dark-coloured;  the 
areola  become  larger  and  darker,  and  the  follicles  around  the  nipple 
are  enlarged. 

May  not  all  these  changes  arise  from  uterine  irritation,  &c.  ? — Yes. 

What  are  the  changes  in  the  uterus  in  the  early  months  of  preg- 
nancy ?  —  It  enlarges  and  is  developed ;  and  from  the  third  to  the 
fourth  month  a  small  tumour  may  be  felt  in  the  abdomen. 

During  the  first  two  months  of  pregnancy  can  the  uterine  tumour 
be  felt? — No;  the  uterus  sinks  during  this  time  down  in  the  cavity 
of  the  pelvis. 

Where  is  the  top  of  the  uterus  at  the  fourth  month  ? — Just  above 
the  superior  strait;  &o.  [See^  for  further  development  of  the  uterus, 
pages  637--8]. 

Do  we  always  have  pouting  of  the  naval  at  pregnancy?  —  No. 

Is  not  the  carriage  of  the  female  changed  by  pregnancy? —  Yes; 
U  becomes  more  vacillating^  and  the  limbs  are  stretched  further  apart 
Im  standing  or  walking. 

What  sign  has  lately  been  discovered  which  has  been  thought  to 
be  of  great  value  ?  —  That  of  kiestine  in  the  urine. 

What  is  meant  by  physical  examination  in  pregnancy? — By  an 
examination  with  the  hand  upon  the  external  surface  of  the  abdomen ; 
that  per  tfaginam  ;  and  by  auscultation,  &c. 

When  the  hand  is  placed  cold  upon  the  parietes  of  the  abdomen, 
may  we  not  sometimes  feel  the  foetus  move  ?  —  Yes. 

How  should  the  female  be  placed  to  allow  this  examination  ?  — 
Upon  the  back,  with  the  body  flexed,  and  the  whole  body  in  a  relaxed 
state. 

What  18  meant  by  the  touch  ?  —  An  examination  per  vaginam. 

What  arrangements  are  necessary  when  this  examination  is  to  be 
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Fig.  308. 


made  with  the  patient  lying  down  ? — The  proposition  shonld  be  made 
to  a  third  person ;  the  room  should  be  darkened,  and  the  female  suit- 
ably clad  and  situated,  and  the  examiner  should  take  his  seat  so  that 
his  right  hand  may  be  towards  the  hips  of  the  patient  (if  on  the  left 
side  and  horizontal)^  but  if  on  her  back  he  should  sit  with  his  fiice 
towards  her. 

If  the  patient  is  standing,  how  should  she  and  the  examiner  be 
situated?  —  She  should  stand  against  something  firm,  and  slightly 
reoline  upon  the  shoulders  of  the  examiner ;  the  examiner  should  be 
seated  upon  a  low  seat,  or  bend  upon  his  knee  in  front  of  the  patient, 
and  pass  his  index  finger  to  the  posterior  commissure  of  the  yulva. 

Is  not  the  touch  an  excellent  mode  of  diagnosticating  pregnancy  ? 
—  Yes. 

How  soon  may  we  rely  upon  this  to  aid  us  indiagnosticating  preg- 
nancy —  After  the  fourth  month. 

Can  we  ascertain  that  the  body  is  really  a  foetus?  —  No;  but  we 
can  ascertain  the  fact  of  something  floating  in  a  fluid  in  the  uterus. 
What  name  has  been  given  to  this?  (Fig.  308.)  —  BaUottcmeni 

or  uterine  palpitation  or  percussion. 
How  is  this  performed?  —  By 
placing  the  index  finger  of  the  one 
hand  upon  the  mouth  of  the  uterus, 
and  the  other  hand  upon  the  body 
outside,  then  making  a  slight  per- 
cussion, and  waiting  for  the  rebound. 
Does  the  woman  usually  experi- 
ence a  tremulous  sensation  in  the 
womb  at  the  end  of  the  fourth 
month? — Yes. 

When  does  the  uterus  arise  out 
of  the  cavity  of  the  pelvis? — Be- 
tween the  fourth  and  fifth  months. 

May  not  all  these  signs  of  preg- 
nancy fail?  —  Yes. 
What  can  we  ascertain  by  auscultation  ?  —  The  action  of  the  fostal 
heart,  and  placental  murmur,  and  hence  the  vitality  or  non-vitaJity 
of  the  foetus. 

How  many  sounds  can  we  discriminate  by  auscultation ?  —  Two; 
one,  that  of  the  foetal  heart,  and  the  other  of  the  placental  circulation. 
What  is  the  difference  in  these  sounds?  —  The  first  has  a  quick, 
double  beat,  and  the  other  is  synchronous  with  the  maternal  heart 

What  is  there  peculiar  in  the  placental  sound  ?  —  It  is  cooing  (but 
this  is  doubted^ 

Must  we  rely  entirely  upon  the  sounds  in  determining  whether 
there  is  life  or  not? — No;  for  the  placenta  may  be  placed  far  back  in 
the  uterus;  or  the  child  may  be  situated  with  its  back  at  a  distance 
""^m  the  abdominal  parictes^  so  that  we  cannot  hear  them. 


OBSTBTKICS.  G47 

Where  are  the  soands  usuallj  heard  f  —  At  the  lower  and  hteni] 
portions  of  the  nterine  tumour. 

Into  how  many  chuwea  may  we  divide  the  diseagee  of  pregnancy  ? 
—  Into  two;  local  and  general. 

What  are  some  of  the  looal  signs  ?-«A  difficulty  or  a  frequency  in 
passing  urine,  from  the  pressure  of  the  uterus  upon  the  bladder;  a 
frequent  disposition  to  defecate,  or  a  constipated  state  of  the  bowels ; 
or  great  irritation  in  the  rectum,  fnmi  pressure  of  the  uterus.  We 
haye,  also,  pain  in  the  right  side,  dyspeptic  symptoms,  from  pressure 
upon  the  stomach;  hernia,  from  pressure  on  the  bowels  or  blad- 
der, &c. 

What  is  the  effect  of  pressure  upon  the  large  blood-Teasels  ?  -*  It 
produces  oedema  of  the  lower  extremities,  congestion  of  the  inferior 
vessels,  hemorrhoids,  Ao. 

What  effect  has  pressure  upon  the  nerves  of  the  lower  extremities  ? 
— It  produces  cramp,  spasm,  and  neuralgia. 

What  influence  is  sometimes  exerted  over  the  vagina? — ^It  beocoieB 
turgid  and  full,  very  hot,  and  often  we  have  a  leucorrhceal  discharge, 
aphthss,  and  pruritis  vulvsa,  with  a  violet  colour  of  the  mucous  mem- 
brane. 

Is  not  the  skin  put  upon  a  great  stretch,  and  rendered  painful  f  — 


Does  not  the  stomach  often  become  nauseated,  and  vomiting  occur  ? 

—  Yes. 

When  does  this  nausea  generally  occur  ? — Upon  rising  from  bed  in 
the  morning,  and  hence  is  called  morning  sickness ;  but  it  may  last 
all  day. 

What  effect  is  sometimes  produced  upon  the  stomach  ?  —  Its  taste 
becomes  depraved,  and  the  patient  has  a  longing  fbr  ontre  articles. 

When  do  these  feelings  arise,  and  how  long  do  they  last  ?  —  They 
arise,  generaUy,  as  soon  as  menstruation  has  ceased,  and  during  the 
first  month,  and  continue  for  two  or  three  months. 

Are  we  generally  to  fear  anything  from  this  sickness  of  the  stomach  f 

—  No;  not  unless  long-continued  and  severe. 

By  what  may  these  disagreeable  feelings  of  the  stomach  be  re- 
lieved ?  —  By  taking  food,  rest,  fresh  air,  and  slight  cordials. 

Is  not  the  liver  sometimes  implicated?  —  Yes;  and  we  then  may 
have  maculae  or  slight  jaundice,  high-coloured  urine,  &c. 

What  effect  is  produced  upon  the  salivary  glands?  —  They  become 
irritated,  and  we  have  a  profuse  discharge  of  saliva. 

What  name  has  been  given  to  that  state  of  the  mammary  gknds 
which  sometimes  exists  beyond  the  ordinary  excitement? — Mastodyaia. 

What  are  some  of  the  general  symptoms  of  pregnancy  ?  —  Excite- 
ment of  the  brain,  the  cerebro-spinal  system  of  nerves,  and  of  the 
vascular  system. 

What  are  some  of  the  signs  of  cerebro-spinal  irritation? — We  mov 
have  great  dcApondency,  vitiated  sensibility,  hysteria,  dyspnoea,  palpi- 


648  OBSTETRICS. 

tatioD,  great  irritability  of  the  uteruS;  with  nervous  ehiOe;  of  wa 
may  have  fiiiDting,  &o. 

Are  some  females  troubled  with  otalgia^  odontalgia^  eephalalgiay  &c., 
during  pregnancy  ?  —  Yes. 

What  effect  is  exerted  Upon  the  vascular  system?*— It  becomes 
{greatly  increased  in  blood,  and  we  have  eeneral  folnesa  and  turges- 
cence,  and  congestion,  causing  headache,  £c. 

What  evil  consequences  may  arise  from  this  state  of  the  system  ?*~- 
We  may  have  apoplexy,  hemorrhage  from  the  uterus,  &o. 

How  would  yon  meet  these  symptoms?  —  Bv  fresh  air,  legnhited 
diet,  slightly  aperient  medicines,  and  often  by  bleeding ;  administer 
slight  cordials,  &c. 

How  would  you  relieve  many  of  the  other  symptoms  of  pregnancy? 
— -  By  correct  hygienic  treatment,  and  judicious  medical  applicatioDS. 

What  should  be  the  character  of  the  diet  of  a  pregnant  female? — 
It  should  be  light,  and  easy  of  digestion ;  and  her  drinhs  should  bo 
simple,  and  in  moderate  quantities. 

How  can  we  remove  plethora  ?— -By  gentle  and  easy  exerduse,  with 
proper  regard  to  food  and  drink;  and  someUmes  it  is  neoessaiyto 
resort  to  venesection. 

How  would  you  counteract  nervous  irritation? — ^By  slight  febri- 
fuges, cordials,  and  antispasmodics. 

Id  what  way  is  it  sometimes  necessary  to  remove  impacted  fteces 
from  the  rectum  ? — By  mild  injections,  or  by  the  finger  or  spoon- 
handle. 

How  would  you  treat  any  inflammations  or  mechanical  obstructions 
about  the  patient  ?  —  By  the  usual  means,  always  bearing  in  mind  the 
oondition  of  the  individual. 

Is  puncturing  ever  necessary  in  oedema,  or  general  dn^sy?— *Yes3 
but  it  should  be  done  with  caution. 

What  is  necessary  in  morning  sickness  ?  -*  To  eat  before  arising, 
and  to  use  mostly  solid  food;  and  if  sickness  should  recur,  to  lie  down 
again. 

If  vomiting  should  occur,  how  would  you  relieve  it  ? — By  antacids, 
and  some  aromatic  infusion.  In  a  case  of  excessive  nausea  and 
vomiting,  alter  every  other  means  fidled,  stiychnine  in  small  doses 
was  resorted  to  with  complete  success. 

What  is  necessary  in  mastodynia? — The  use  of  warm  anodyne  ap- 
plications, and  sometimes  leeches  to  the  breasts,  or  the  use  of  the  soap 
plaster. 

In  cases  of  severe  toothache,  should  we  not  be  cautious  in  the  ex- 
traction of  teeth  ?  —  Yes. 

LABOUB,  ETC. 

What  is  meant  by  labour?  —  The  action  both  of  the  uterus  itself 
and  the  powers  of  the  system  generally,  necessary  to  cause  the  birth 
of  a  child. 
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How  do  we  calculato  the  period  for  natural  labour?  —  Ten  days 
from  the  last  menstrual  period.  Nine  calendar  months  and  ten  days, 
or  ten  lunar  months,  or  two  hundred  and  eight  days  from  the  last 
appearance  of  the  menses. 

Do  not  some  females  go  longer  than  this  ?  —  Yes. 

What  are  the  two  yarieties  of  labour  7  —  Natural  and  accidental. 

What  are  some  of  the  causes  of  accidental  labour? — Any  untoward 
eireomstanQes  which  may  affect  either  the  mind  or  body  of  the  mother. 

What  is  the  prime  agent  in  labour  f  —  The  uterus. 

Does  not  the  action  of  the  mind  influence  the  progress  of  labour  ? 
•-^Yes,  to  a  partial  degree. 

When  the  brain  and  spinal  marrow  become  unduly  excited;  what 
may  we  foar  F  —  Convulsions. 

What  are  the  varieties  of  uterine  contraction? — The  tonic  and 
spasmodic. 

What  is  a  tonic  contraction?-— Where  all  the  uterine  fibres  become 
unusually  rigid. 

What  are  spasmodic  contractions  ?  —  The  alternate  contractions,  or 
those  coming  and  going,  or  labour-pains. 

What  is  the  usual  frequency  of  the  labour-pains  ?  —  At  first  they 
oecur  every  half  hour,  but  afterwards  they  become  more  frequent,  as 
every  ten  or  fifteen  minutes. 

What  is  the  effect  of  these  contractions?  —  Th<\j  at  first  dilate  the 
orifice  of  the  nteros,  and  afterwards  force  the  child  down. 

What  happens  to  the  membranes  in  these  contractions  ? — ^They  are 
Mpanited  from  their  attachments  to  the  uterus. 

How  is  the  bag  of  waters  formed? — Ey  the  contractions  of  the 
uterus  forcing  the  membranes  through  the  mouth  of  the  uterus,  the 
liquor  amnii  and  the  head  of  the  child  being  at  the  same  time  forced 
down. 

What  is  the  state  of  the  vl^]^na  under  the  pressure  from  the  bag  of 
waters?  —  It  becomes  enlarged  and  lubricated  with  mucus. 

What  happens  to  the  bag  of  waters  under  repeated  uterine  con- 
tnotions?  — It  bursts,  and  the  liquor  amnii  is  discharged. 

Does  the  bag  of  waters  always  form?  —  No;  for  the  membranes 
nay  be  prematurely  ruptured,  or  the  head  of  the  child  may  be  firmly 
forced  against  the  uterine  orifice. 

When  the  waters  have  passed  away,  upon  what  does  the  uterus  then 
act  ?  —  Upon  the  foetus. 

What  accessory  powers  are  now  brought  to  bear  ?  —  The  abdominal 
muscles;  and  these  sometimes  may  excite  the  uterus  to  increased  action. 

What  are  some  of  the  signs  that  labour  is  about  to  commence  ?  — 
The  subsidence  of  the  abdominal  tumour ;  pressure  or  uneasiness  at 
the  lower  portion  of  the  abdomen ;  a  secretion,  muco-albuminous-like 
in  eharacter,  also  takes  place,  with  a  softening  and  general  relaxing 
of  ihe  tissues  of  the  vagina,  &c. 

How  do  we  divide  the  stages  of  labour?  —  Into  the  first  stagey 
55 
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or  tliat  of  dilatation  of  the  os  uteri ;  the  second,  or  expulsion  of  the 
child ;  the  third^  or  that  of  the  expnlsion  of  the  placenta  and  mem- 
branes. 

Where  are  the  first  labour-pains  usually  felt  ?  —  In  the  back  or  the 
hypogastric  region. 

What  is  the  moral  and  physical  condition  of  the  female  at  labour? 
—  She  is  generally  irritable,  petulent,  desponding ;  she  is  often  chilij 
and  nauseated ;  the  pulse  is  small  and  feeble,  and  the  vagina  secretes 
a  muco-sanguineous  discharge. 

What  is  this  muco-sanguineous  discharge  called  in  common  lan- 
guage ?  — A  show. 

May  not  a  female  have  feigned  pains? — Yes. 

In  what  manner  does  the  orifice  of  the  uterus  dilate?  —  At  fit«t 
slowly,  but  afterwards  more  rapidly. 

How  would  you  ascertain  the  degree  of  dilatation  at  each  pain  ? 
(Fig.  309.)  —  By  the  application  of  the  finger  to  the  os  uteri  during 
a  pain. 

Fig.  809. 


What  are  the  usual  periods  occupied  for  each  stage? — The  first 
Btage  is  from  six  to  twefve  hours;  the  second,  from  three  to  five 
hours,  and  the  last  from  one  to  two  hours. 

Which  are  the  more  dangerous  stages  to  the  mother  and  child  f 
—  The  second  stage  is  more  dangerous  to  the  child,  and  the  third 
stage  to  the  mother. 

What  is  the  description  of  the  pains  in  the  first  and  second  stages 
of  labour  ?  —  Those  of  the  first  stage  are  cutting  and  grinding ;  the 
second  are  more  forcing,  or  bearing  down. 
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What  are  the  positions  which  the  female  should  assume  daring  the 
stages  of  labour  */  —  That  which  is  most  easy  for  her  during  the  first 
stage ;  and  during  the  succeeding  stages  she  should  be  placed  in  bed. 

What  is  the  condition  of  the  female,  generallj,  daring  the  second 
stage  ?  —  Her  pulse  becomes  excited ;  her  skin  is  covered  bj  ^  cool 
pci»piration ;  the  cerebral  organs  may  become  congested ;  her  mind 
IS  more  calm ;  her  limbs  may  become  cramped. 

If  the  patient  should  feel  like  rising  to  evacoate  her  bowels  during 
the  second  stage,  should  she  be  permitted  to  do  it?  —  No;  for  the 
pressure  of  the  child's  head  may  produce  thb  feeling4 

Is  not  the  perineum  sometimes  greatly  distended  ?  —  Yes. 

What  is  the  condition  of  the  patient  after  the  child  is  born? — ^The 
Aterine  pains  subside,  and  she  is  quite  easy. 

How  IS  the  placenta  expelled  from  the  vagina  ? — Bj  the  voluntary 
efforts  of  the  mother;  or  else  through  the  assistance  of  the  accou- 
4)heur  by  traction. 

Is  there  much  hemorrhage  attending  the  expulsion  of  the  placenta  ? 
-*  No ;  it  is  generally  about  a  pint. 

If  the  hemorrhage  is  profuse,  in  how  short  a  time  may  the  mother 
bleed  to  death  ?  —  Some  say  in  five  or  six  minutes. 

Whence  does  the  hemorrhage  come? — rprom  the  patulous  orifices 
of  the  veins  where  the  placenta  has  been  attached. 

What  is  meant  by  a  tedious  labour? — One  which  occupies  tweuty- 
four  or  more  hours. 

What  are  some  of  the  causes  of  tedious  labour? — Bigidity  of  the 
soft  parts ;  small  size  of  the  pelvis ;  or  deviated  positions  of  the  child ; 
or  irr^;u]ar  contractions  of  me  uterus. 

What  is  meant  by  the  term  presentation  ? — When  some  portion  of 
Hhe  foetus  is  placed  at  the  orifice  of  the  uterus. 

What  is  meant  by  the  position  of  the  foetus  ?  —  When  some  parti- 
cukr  part  of  a  presentation  is  situated  at  a  particular  portion  of  the 
pelvis. 

How  are  natural  labours  classified  ?  —  Into  those  where  the  vertex 
presents  favourably,  and  those  where  the  breech  presents  favourably. 

^  CIPHALIO    PRESENTATIONS. 

What  are  the  two  principal  occipital  presentations?  —  Where  the 
occiput  presents  to  the  anterior  half  of  the  pelvis,  or  to  the  posterior 
half. 

What  are  the  positions  of  the  head  recognised?  (Figs.  810,  311, 
p.  652 ;  812,  313,  p.  653;  314,  815,  p.  654.)  — Six;  three  anterior, 
and  three  posterior. 

What  are  the  various  positions  ? — The  first,  where  the  nape  of  the 
child's  neck  is  behind  the  left  acetabulum,  and  the  bregma  to  the  right 
sacro-iliac  symphysis;  the  second,  where  the  nape  of  the  neck  is 
behind  the  rignt  acetabulum,  and  the  bregma  to  the  left  sacro-iliao 
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symphysis ;  the  third,  where  the  nape  of  the  Deck  is  WbiDd  the  sym- 
physis pubis,  and  the  bregma  to  the  sacrum ;  the  fourth,  where  the 
nape  of  the  neck  is  in  front  of  the  right  sacro-iliao  symphysis,  and 
the  bregma  to  the  left  acetabulum ;  the  fifth^  where  the  nape  of  the 

Fig.  311. 


neck  is  in  front  of  the  left  sacro-iliac  symphysis,  and  the  bregma 
l>ehind  the  right  acetabulum ;  and  the  sixth,  where  the  nape  of  the 
neck  is  in  front  of  the  sacrum,  and  the  bregma  behind  the  symphyaifl 
pubis. 
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When  these  positions  exist,  what  is  the  mechanism  of  lahour?  — 
First,  the  forcing  of  the  child  down,  and  flexion  of  the  head ;  the 
head  of  the  child  then  revolves,  and  is  brought  under  the  arch  of  the 
pubis,  or  rotation;  it  is  still  further  forced  along  to  the  inferior  strait, 
when  the  head  begins  to  leave  the  breast  and  mount  up,  or  extension. 


After  the  head  is  bom  it  assumes  a  relative  position  to  the  body 
which  it  held  in  the  uterus  before  the  usual  variations  had  taken 
place,  or  restitution. 

When  does  the  perineum  become  greatly  distended  ?  —  When  the 
bead  is  in  the  inferior  strait  of  the  pelvis. 
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What  arc  the  changes  which  the  shouldcis  undergo  ? — They  rotate 
on  the  inclined  planes;  and  one  of  the  shoulders  passes  under  the 
pjiuphjsis  pubis  and  the  other  upon  the  sacrum. 

What  is  the  position  of  the  axis  of  the  body  of  the  child  as  the 


Fig.  316. 


shoulders  escape  ?  —  The  body  curves  laterally  to  accommodate  it  to 
the  curvature  of  the  axis  of  the  pelvis. 

What  are  the  parts  of  the  child  which  offer  the  gre'itest  resistance 
in  cephalic  presentations  ?  —  First  the  head,  and  then  the  shoulders. 

Which  shoulder  generally  emerges  first  f  —  The  pubal,  or,  where 
there  is  great  rigidity  of  the  mother's  soft  parts,  the  sacral  shoulder. 

Do  the  same  diam  ters  of  the  child's  head  present  in  the  first  and 
second  positions  ?  —  Ves. 
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What  causes  prevent  as  eaer  deHvery  in  the  second  as  in  the  first 
position? — The  rectum  sometimes  being  loaded  with  faeces  prevents 
easy  rotation. 

Where  is  the  oooiput  sitnated  when  restitution  has  taken  place  in 
(he  seoond  position  ? — To  the  right  side. 

What  are  the  difficulties  in  the  third  position? — The  long  diame- 
ters of  the  child's  head  present  to  the  short  diameters  of  the  pelvis, 
and  we  have  no  rotation. 

What  is  the  mechanism  of  labour  in  the  fourth  position?— .First, 
we  have  flexioa ;  the  oociput  rotates  upon  the  right  posterior  incliDod 
plane,  and  we  have  greater  flexion,  until  the  forehead  is  thrown 
behind  the  arch  of  the  pubis,  and  extension  is  delayed  until  the  oc* 
ciput  has  passed  the  whole  arch  of  the  sacrum,  and  the  fbreWd  has 
passed  under  the  arch  of  the  pubis. 

Are  not  the  thorax  and  shoulders  greatly  flexed  ? — Yes. 

What  must  wo  guard  against  in  this  position  ?  —  Bupture  of  the 
perineum,  and  great  pressure  upon  the  neck  of  the  bladder.     (This 
latter  may  happen  in  all  posterior  occipital  positions.) 
'    What  motion  does  the  head  perform  after  it  is  delivered  in  these 
occipito-poetenor  positions  ?  —  Kevolution  backwards. 

What  is  the  mechanism  of  the  fifth  position  ? — ^The  same  as  in  the 
fourtii,  bearing  in  mind  the  difference  of  the  inclined  planes,  &c. 

Whiioh  is  the  most  rare  of  all  the  positions  ?  —  The  sixth. 

What  is  its  mechanism  ? — The  head  of  the  child  is  forced  directly 
down  without  rotation ;  and  the  same  chanees  occur  as  in  the  third 
position,  only  remembering  that  the  forehead  is  in  the  same  position 
as  the  occiput  was  in  the  third  position. 

Which  two  positions  give  a  good  study  for  the  general  principles 
of  the  mechanism  of  labour?  -—The  first  and  fourth. 

Why  may  deviated  positions  of  the  child's  head,  or  the  fourth  and 
fifth  portions,  be  converted  into  the  second  and  first? — Because  of 
the  greater  breadth  of  the  anterior  incHned  planes. 

What  treatment  should  be  directed  in  the  latter  stages  of  preg- 
nanev?-— A  proper  degree  of  exercise,  vegetable  diet,  simple  drinks, 
avoid  ooDstipatioD,  and  prmnote  the  secretion  and  excretion  of 
urine. 

What  kind  of  a  room  should  the  patient  select  for  her  apart- 
ment during  confinement? — A  spacious  and  well  ventilated  one. 

What  would  you  advise  in  regard  to  the  bed  ?  —  That  it  be  placed 
so  as  to  be  accessible  from  all  sides ;  and  with  posts  so  high,  as  to 
enable  the  patient  to  pkce  her  feet  against  them  with  ease;  and  that 
it  be  well  ventilated. 

Is  there  any  danger  attending  the  delivering  her  upon  the  bed, 
and  transferring  her  to  another? — Yes;  from  hemorrhage  occurring 
to  the  woman. 

How  would  you  prepare  the  bed  for  delivery?  —  Let  the  bed  be- 
made  as  smooth  as  possible;  place, where  the  nips  are  to  rest  after 
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delivery,  a  folded  blanket,  oil  okth,  &o.,  to  protect  tiie  bed  from  tlM 
lochia.  Theo  place  upon  the  bed,  at  its  loiwer  portion,  another  piece 
of  oil-cloth,  flannel,  &c.,  where  the  woman  is  to  rest  while  being  de* 
livered,  to  prevent  the  discharges  £rom  ruiining  down  or  soaking  the 
bed.  Now  place  at  the  upper  portion  of  the  b^  a  sheet  drawn  up  ia 
folds,  which  may  be  drawn  down  when  the  woman  is  put  up  in  bed, 
after  she  is  delivered;  throw  another  sheet  over  the  foot  of  the  bed, 
and  hanging  down  over  the  edge  of  the  bed  where  the  aeoouoheur  is 
to  sit;  then  place  the  pillows  diagonally  near  the  right  foot-poat  (as 
regards  the  accoucheur),  attach  a  band  to  this  post,  that  she  may 
draw  upon  it  when  in  labour. 

What  is  the  best  position  for  delivering  7  —  Upon  tbe  left  side,  and 
the  axis  of  the  body  inclined  to  nearly  the  same  axis  as  that  of  iht 
uterus. 

What  is  the  preparation  necessaiy  for  the  patient  to  be  put  to  bed? 
—  Her  body-clothing  may  be  so  placed  as  not  to  be  soiled ;  her  petti- 
coats should  be  put  aside ;  her  chemise  shoukl  be  rolled  up  around 
her  waist ;  the  bandage  to  be  used  after  delivery  should  be  pinned 
close  to  the  roUed-up  chemise.  A  sheet  should  now  be  placed  around 
her  body;  her  bed-gown  may  be  put  on ;  and  she  may  now  be  placed 
in  the  bed.  and  covered  by  the  usual  bed-ck)the8y  &o. 

What  snould  be  at  hand  when  the  child  is  boom  ?  —  A  ligature  &r 
the  umbilical  cord,  a  pair  of  sharp  scissors  with  blunt  ends,  and  a 
blanket  in  which  to  envelope  the  child,  some  warm  water  to  immerse 
the  child,  and  stimulants  to  excite  respiration,  if  necessary. 

What  is  necessary  for  the  accoucheur  ?7— Unotuons  matter  to  ancint 
his  hands,  napkins,  and  a  covering  to  his  lap,  &c. 

How  would  you  favour  relaxation  of  the  os  uteri  and  peritoniom 
when  necessaiy?  —  By  warm  enemata,  by  bleeding,  by  nauseants, 
anaesthetics,  and  bj  warm,  moist  cloths  against  the  vulva  and  peri- 
neum, and  lubricating  the  os  tincse  with  the  ungnentum  belladonMe. 
Should  not  the  bowels  and  bladder  be  guarded  andattended  to  when 
in  labour?  —  Yes. 

What  are  the  dangers  of  too  speedy  bearing  down  F*^- Too  enHj 
rupture  of  the  membranes,  and  fatal  compression  of  the  child. 

How  would  you  dbtinguish  true  from  false  pains?*- From  thefikct 
that  the  real  pains  are  alternate;  while  those  arising  from  oiher 
causes  are  either  irregular  or  continual. 

How  would  you  relieve  &lse  pains  ? — ^By  any  of  the  anodyne  reme- 
dies proper  under  other  circumstances. 

What  is  the  condition  of  the  os  uteri  in  labour  ?  *—  Slightly  dilated 
or  dilatable,  and  becoming  rigid  under  a  pain. 

When  is  it  necessary  to  put  a  woman  to  bed  ?  —  When  the  es  uteri 
is  nearly  or  entirely  dilated. 

How  should  the  examination  per  vaginam  be  made  ?  —  Tke  praoii- 
tioner  should  be  seated  with  his  right  arm  to  the  woman's  back.  Afler 
lubricating  the  index  finger,  he  should  pass  it  gradually  along  the 
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hftdc  of  the  woman's  thighs  to  the  posterior  commissure  of  fhe  rulra, 
aod  insinuate  his  finger  between  the  hibia  and  into  the  ragina^  with- 
out, in  the  least,  exposing  her  person ;  and  this  should  be  done  during 
ft  pain,  so  as  to  form  a  true  diagnosis,  if  possible,  if  labour  has  coui- 
menoed  or  not,  the  degree  of  dilatation  of  the  os  uteri,  and  the  pre- 
sentation of  the  ohild. 

Can  you  easily  diagnoetieate  the  preeenfation  of  i^e  ohild  preyious 
to  the  rupture  of  the  membranes  ?  —  Yes. 

Can  the  position  as  easily  be  recognised  through  the  membranes? 
—No. 

Does  labour  progress  with  equal  rapidity  after  as  before  the  rupture 
of  the  membranes  f —  It  generally  proceeds  with  greater  rapidity  after 
the  rupture  of  the  membranes,  when  the  os  uteri  is  dilated. 

How  would  you  rupture  the  membranes,  if  necessary  ? — By  pressing 
the  point  of  the  finger  into  the  fold  of  the  membranes,  or  scraping 
the  edge  of  the  finger  nail  against  the  membranes;  or  by  hooking  the 
membrane  with  the  fore-finger  nail ;  or  by  puncturing  with  the  point 
of  a  scissors  or  sharp  instrument  carried  along  the  index  finger. 

When  would  you  rupture  the  membranes  ?  —  During  a  pain. 

How  would  you  avoid  being  soiled  by  the  liquor  amnii  ?  — By  hav- 
ing the  arms  covered  with  napkins,  and  a  napkin  close  at  hand  to 
press  against  the  vulva  when  you  burst  the  membranes  3  the  latter 
also  renders  the  woman  more  comfi)rtable. 

Should  the  aoeoucheur  interfere -during  the  second  stage  of  labour 
if  everything  is  proceeding  naturally? — No. 

How  would  you  increase  flexion  of  the  head,  if  necessary  f  —  By 
applying  the  finger  against  the  side  of  the  forehead,  and  pushing 
it  up. 

At  what  stage  of  labour  should  the  patient  bear  down  ?  —  During 
the  second  stage,  when  the  os  uteri  is  well  dilated. 

Should  the  female  bear  down  when  the  pafn  has  gone  off  ?  —  No. 

How  would  you  favour  rotation  of  the  head  ?  —  Either  by  pressing 
with  the  index  finger  upon  the  parietal  protuberance,  from  behind 
forward ;  or  by  pressing  with  the  index  finger  from  below  backwards 
(making  the  change  of  bands  to  adapt  them  to  the  various  positions). 

How  would  you  support  the  perineum  to  prevent  rupture?  — By 
applying  the  palm  of  the  hand  over  the  perineum,  with  the  wrist  to 
the  child's  head,  or  by  pressing  with  the  points  of  the  fingers  against 
the  perineum,  covered  with  a  napkin. 

Must  you  ever  retard  the  prepress  of  the  child's  head  ? — Yes,  when 
the  perineum  is  not  well  dilated. 

When  is  the  time  at  which  the  perineum  is  most  in  danger  ?  — 
When  the  parietal  protuberances  are  passing  the  vulva. 

What  must  be  done  when  the  child's  head  is  born  ? — See  that  the 
cord  18  not  twisted  around  the  child's  neck^  and  support  the  head 
when  bom  on  the  palm  of  the  hand. 
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Bo  jott  ever  aftdist  rotation  of  the  shoulders?  —  Yes;  bj  preasing 
the  one  to  the  pubis,  ajid  the  other  to  the  saerom. 

May  we  ever  make  traction  on  the  head? — Yes;  when  the  peri- 
neum is  resisting;  and  then  drawing  either  forward  or  baokward,  aa 
it  may  be  neoessary  for  either  shoulder. 

Is  it  proper  to  favour  the  quick  delivery  of  the  body  of  the  child  ? 

—  No;  it  should  be  held  back  a  little  to  allow  the  uterus  to  coatnct 
upon  it. 

What  diq)06ition  should  be  made  of  the  body  of  the  child  when 
it  is  bom  ? — ^It  should  be  so  plaoed  as  to  protect  its  £ftce  from  the  dis- 
charges of  the  mother. 

Whmt  must  be  our  chief  care  as  soon  as  the  child  is  bom?-*- That 
the  uterus  is  well  contracted. 

How  is  this  beet  done  ?  —  By  placing  the  hand  upon  the  abdomen 
of  the  mother,  and  by  grasping  the  uterus,  and  forcing  it^  if  neoes- 
sary, to  contract  by  fnction,  cold  applications,  &o. 

Must  we  attempt  to  convert  a  third,  into  a  first  or  second  poeitioa 
of  the  vertex  ?  — Yes. 

How  would  you  assist  flexion  in  this  case? — By  passing  the  finger 
of  the  right  hand  upon  the  occiput  and  pulling  it  down ;  or  by  pres- 
sing with  two  fingers  on  each  side  of  the  frontal  bone,  and  prea^ing  it 
back  and  up. 

Is  it  ever  necessary  to  pass  the  whole  hand  into  the  cavity  of  the 
pelvis,  and  cany  up  the  head,  and  then  make  the  change?  —  YeSb 

Do  transverse  positions  ever  occur  ?— Yes ;  but  rarely. 

Where  lies  the  greatest  difficulty  in  occipito-poeterior  positions  ?  — 
The  want  of  perfect  flexion  of  the  head. 

How  would  you  favour  flexion? — By  pressing  the  finger  against 
the  forehead,  or  by  hooking  the  occiput  forward  through  the  tectum, 
if  you  cannot  do  it  through  the  vagina. 

Have  we  not  great  reason  to  fear  rupture  of  the  pmneum  in  these 
cases?— » Yes. 

How  can  the  fourth  position  be  converted  into  the  second  ? — By 
pressing  against  the  pubic  side  of  the  fiice,  or  by  drawing  upon  the 
sacral  side  of  the  occiput  by  the  fingers. 

How  would  you  change  a  fifth  position  into  a  first? — By  pressing 
against  the  face  or  templci  or  by  drawing  upon  the  sacral  side  of  the 
occiput. 

Into  what  positions  should  you  convert  the  sixth? — Either  into 
the  fourth  or  fifth. 

Where  should  we  find  the  fundus  of  the  uterus  after  delivery?  — 
In  the  umbilical  or  hypogastric  region,  or  just  above  the  brim  of  the 
pelvis. 

Is  the  placenta,  in  a  majority  of  instances,  spontaneously  deliveoed  ? 

—  Yes. 

Must  we  not  sometiihes  stimulate  the  uterus  to  contract  upon  the 
placenta  ?  —  Yes,  by  friction. 
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What  ifl  the  danger  of  making  undue  traction  upon  the  cord?  — 
Inversion  of  the  uterus,  hemorrhi^e,  ke,,  and  breaking  Uie  cord. 

When  it  is  neoeesarj  to  act  upon  the  cord  or  placenta,  in  which 
way  riioold  joa  make  traction  ? — ^In  the  direction  of  the  aria  of  the 
pelvis. 

What  manoeuvre  is  BometimeB  uecesaarj  to  effect  this?  -*-To  make 
a  pulley  of  the  index  finger  of  the  left  band,  and  draw  the  cord  und«r 
it  with  the  right  hand. 

When  the  placenta  is  down  in  the  cavity  of  the  pelvis,  is  it  ever 
necessary  to  hook  the  finger  into  the  placenta  and  draw  it  ont?-*« 
Yes. 

How  would  you  secure  the  msmbranes? — By  twistiug  the  mem* 
branes  like  a  rope,  as  the  placenta  passes  out  of  the  vulva. 

What  is  neeeasaiy  in  inertia  of  the  uterus? — First,  to  make  friction 
over  the  abdomen,  or  grasp  the  uterus  in  the  hand  through  the  abdo- 
minal parietes ;  or  use  ergot ;  or  pass  the  hand  into  the  cavity  of 
the  uterus ;  or  by  squeesing  a  lemon  in  the  cavity  of  the  uteirus,  or 
the  application  of  ice. 

Does  not  the  external  and  internal  os  uteri  frequently  contract 
without  the  uterus  itself  contracting ;  and  what  is  the  danger  in  these 
cases  ? — ^Yes  j  and  then  we  may  have  concealed  hemorrhage. 

Should  you  ever  leave  your  patient  without  the  placenta  being  de- 
livered?—No. 

Is  it  ever  necessary  to  pass  the  whole  hand  into  the  cavity  of  the 
uterus  and  grasp  the  placenta,  and  then  let  the  uterus  act  upon  the 
hand,  and  expel  the  hand  and  placenta  together?  —  Yes. 

What  instruments  are  sometimes  necessary  to  deliver  the  placenta? 
-— ^Bewees's  hook,  Bond's  placental  forceps,  and  Hodge's  foMeps. 

How  would  you  overcome  constriction  of  the  os  uteri? — By  the 
gradual  insertion  of  the  fingers,  and  of  the  whole  hand ;  sometimes 
venesection  must  be  resorted  to,  or  by  anointing  the  os  uteri  with  the 
ointment  of  belladonna,  or  by  the  careful  use  of  ansBSthetics. 

May  we  not  have  constriction  of  other  portions  of  the  uterus  ?  — 
Yes,  especially  of  the  middle  portion  of  the  uterus,  producing  hour- 
glass contraction  of  the  uterus. 

Is  there  not  much  pain  attending  hour-ghiss  contraction  of  the 
Qtems? — Yes. 

How  would  you  overcome  hour-glass  contraction  of  the  uterus? — 
Induce  the  fundus  of  the  uterus  to  oontract  by  frictions  upon  the 
uterus  through  the  parietes  of  the  abdomen,  and  pass  the  hand 
conically  through  the  constricted  portion  of  the  uterus,  and  gradually 
dilate  it. 

What  must  be  done  if  this  does  not  succeed  ? — Bleed  the  patient, 
and  use  the  warm  bath,  opiates,  and  aniesthetics. 

Is  adhesion  of  the  pkcenta  to  the  side  of  the  uterus  a  common 
occurrence  ? — No. 

What  must  be  done  when  there  b  adhesion  ?  —  Pkss  the  hand  into 
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the  vtems,  expand  the  hand)  and  gnaw  off  the  i^aoeata  with  die  pnlps 
of  the  fingen  against  the  aide  of  the  uterus. 

What  oiaj  happen  when  the  plaoenta,  or  part  of  it  is  retainod  1  *— 
IrriUtion,  paLn,  and  inflammation  of  the  ateru^i  and  putrefiMstkm  of 
the  placenta,  &e. 

What  is  the  treatment  in  these  oases  f — To  wash  oat  the  esvity  of 
the  uterus  by  mild  detergent  washes^  thrown  into  the  wtorus  by  proper 
syringes. 

What  is  meant  by  clearing  the  womim? — The  complete  removal 
of  the  placenta,  membranea,  and  othe^  dischaigee  from  the  vagina 
and  Yulva  of  the  female. 

When  should  the  umbilical  cord  b^  cut  ?  —  Not  until  the  r^pira- 
tion  in  the  child  is  fully  establishedy  and  we  have  free  cireulatiun  of 
its  blood,  and  the  artery  of  the  cord  has  ceased  to  pulsate. 

How  many  ligatures  would  you  apply  to  the  oord  ? — Geaenlly  bui 
one. 

Where  should  the  ligature  be  situated  f — About  two  inches  from 
the  abdomen. 

How  should  you  give  the  child  to  the  nurse,  and  how  should  she 
receive  it  ?  —  1  ou  may  take  the  child  about  the  thorax  between  the 
thumb  and  fore-finger,  and  support  the  limbs  with  the  other  hand, 
and  then  give  it  to  the  nurse  in  a  warm  flannel  blanket^  and  wrap  it 
warmly. 

What  do  you  mean  by  asthenia  in  the  new-born  infant? — A  state 
of  debility,  with  shrivelled  features,  difficult  respiration;  enfeebled 
circulation,  with  groaning,  &o. 

What  is  necessary  in  such  a  stato?  —  To  stimulate  the  respuatory 
muscles  gently  by  mild  frictions,  washing  it  in  alcoholic  fluids,  gently 
inflating  the  lungs,  wrapping  it  in  flannel  or  cotton  wadding^  and 
handling  it  carefully. 

What  is  meant  by  asphyxia  ? — A  state  of  apparent  death. 

How  many  varieties  are  there  ? — Two ;  the  simple,  and  congestive. 

What  are  the  causes  of  this  state  H  —  Pressure  upon  the  child  in 
the  passage  of  .the  pelvis,  or  upon  the  cord  or  plaoenta  -,  knots  in  the 
cord ;  membranes  over  the  face  of  the  child ;  suffocation  from  the 
fluids  or  from  the  bed-clothes;  or  from  the  laiynx  and  trachea  being 
filled  with  mucus. 

What  are  the  evidences  of  the  two  varieties  of  asphyxia? — Palor; 
want  of  respiration  in  the  first  variety;  and  in  the  second,  the  fince  is 
swollen  and  turgid  with  blood ;  absence  of  the  re^iration  and  circu- 
lation, and  coldness  of  the  surface,  &c. 

What  is  the  treatment  of  asphyxia  of  the  second  variety? — ^Remove 
all  mechanical  impediment  to  respiration ;  let  the  oord  remain  uncut; 
keep  the  body  warm  by  warm  bathing ;  use  gently-stimulating  frictions  ; 
also  stimulating  injections.  Now  use  the  warm  bath,  and  then  dash  cold 
water  upon  the  thorax ;  imitate  the  process  of  respiration  by  the  hand  ; 
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|n«a(ihe  into  the  laiigs;  and  in  oasecr  of  oongeation,  allow  blood  to  flow^ 
from  tbe  oord,  to  the  amount  of  half  an  ounce  or  an  ounce. 

Is  the  tracheal  tube  of  much  use? — No. 

Moat  we  not  keep  up  this  treatment  for  some  time  ?— Tes,  for  an 
hour  or  more. 

What  is  the  ohaiBOter  of  the  tumours  sometimes  upon  the  scalp  of 
infiints? — They  are  bloody  and  eeohymosed. 

How  are  they  formed  ? — From  the  blood  being  pressed  into  a  por- 
tion of  the  scalp  during  delivery,  and  there  being  coagulated. 

With  what  are  these  tumours  often  confounded  ?  —  With  fracture. 

What  is  necessary  in  cases  of  tumour  of  the  scalp  ?  —  Yeiy  little 
need  be  done,  though  a  lead^wator  poultice  may  be  used,  and  if  it 
should  suppurate,  open  the  tumour  fi[«ely  and  poultice  it. 

What  IS  necessary  to  remoye  the  sebaceous  matter  from  the  body 
of  the  ohild  after  it  is  born  ?  — •  Anoint  the  body  with  animal  oil,  or 
lard,  and  wash  it  with  unirritating  soap  and  water. 

How  would  you  dress  the  cord  ?  —  By  cutting  a  small  hole  in  a 
piece  of  linen,  six  inches  square,  passing  the  cord  through  it,  and 
then  doubling  the  linen  around  the  cord  so  as  to  prevent  the  drying 
cord  from  irritating  the  integuments  of  the  child,  and  then  binding 
it  with  a  flannel  roller  to  the  body  of  the  child. 

When  does  the  cord  usually  diy  up  and  fall  off  ?  —  In  five  or  seven 
days. 

What  should  be  the  food  of  the  child  after  it  is  born  ?  —  The  mo- 
ther's milk,  or  a  little  sugar  and  water. 

MANAQEMENT    07    THE    WOMAN    AFTEB  DELIVERY,   ETC 

After  the  woman  is  delivered  and  placed  in  bed,  what  should  be 
done  ? — A  soft  napkin  should  be  placed  loosely  f^inst  the  vulva,  and 
the  bandage  properly  adjusted. 

What  is  the  benefit  of  the  bandage?  —  To  prevent  fainting  from 
a  sense  of  exhaustion,  to  promote  contraction  of  the  abdominal  mus 
cles,  and  to  keep  the  uterus  from  again  dilating  with  blood.  &c. 

What  should  be  the  diet  of  the  woman  after  delivery  ?— (Jruel  and 
barley-water,  and  har  drinks  should  be  cool  and  simple. 

When  should  the  bowels  be  opened  by  a  cathartic,  if  not  open  be- 
fore?—On  the  third  day  after  delivery. 

What  is  the  character  of  after-pains  ?  —  They  are  spasmodic  and 
alternate,  simulating  labour-pains. 

To  what  are  they  attributed?  —  To  coagula  within  the  carity  of  the 
uterus,  or  upon  an  irritable  condition  of  the  uterus,  bladder,  and 
bowels,  and  from  the  uterus  gradually  contracting. 

What  is  the  treatment  in  these  cases  ?  —  In  the  first  instance  we 
nnUBt  fbroe  the  uterus  to  contract  firmly^  and  expel  the  coagula ;  or,  if 
they  depend  upon  a  peculiar  nervous  state,  we  must  administer  ano- 
dynes; and,  should  the  bowols  and  bladder  be  affected,  warm  injoo- 
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tions  are  HigUj  beneficial;   and  drawing  offf  the  water  horn  Uie 
bladder. 

Is  not  venesection  necessary  T  —  Sometimes  it  is. 

PSLYIO    PEXBSKTATIONSy  STO. 

Why  are  pelvic  presentations  dangerous  to  the  child  ?  —  Prom  the 
fact  that  the  head  may  be  arrested  in  the  pelvic  cavity^  after  the  body 
is  bom. 

Why  are  they  dangerous  to  the  mother?  — Because  of  the  delay 
in  the  first  and  second  stages  of  labour,  and  the  great  &tigue  induced 
by  the  labour. 

How  would  you  diagnosticate  pelvic  presentations?  —  From  the 
smaller  size  of  the  os  uteri  and  bag  of  waters ;  from  a  sulcus  between 
the  limbS;  or  from  the  presence  of  the  genital  organs ;  from  a  fold  in 
the  groin ;  and  sometimes  from  the  presence  of  meconium  upon  the 
finger  after  making  an  examination  per  vaginam. 

How  do  you  divide  pelvic  presentations  7  —  Into  those  of  the 
breech,  feet,  and  knees. 

Which  are  the  more  un&vour&ble  ?  —  Those  of  the  knees  and  feet 

What  are  the  different  positions  of  the  pelvis? (Pig.  316.)  —  The 
same  as  those  of  the  cephalic  extremity,  substituting  the  breech  for 
the  head. 


Fig.  816. 


Fig.  817. 


1b  not  the  mechanism  of  labour  similar  in  breech  presentations  to 
those  of  the  head  ? — ^Yes. 

What  direction  does  the  body  take  upon  the  hips  being  delivered  ? 
(PHg.  817.)  —  It  bends  laterally  to  accommodate  itself  to  the  cavity 
of  the  pelvis. 

When  the  shoulders  rotate,  does  the  head  follow  them  ? — No;  but 
the  neck  is  twisted  the  fourth  or  sixth  of  a  circle. 
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Does  not  restitutiou  of  the  shoalden  take  place  when  thej  are  de- 
'  livcred  ?  —  Yes. 

How  should  the  head  present  for  ease  and  safety  after  the  body  is 
bom  ?  —  Into  the  occipito-mental  diameter,  to  the  axis  of  the  pelvis. 

What  is  the  danger  if  the  physician  draws  upon  the  body  of  the 
child  ?  —  That  the  chin  may  leave  the  breast,  and  we  may  then  have 
a  long  diameter  of  the  child's  head  presenting  to  a  short  diameter  of 
the  pelvis. 

How  should  the  body  of  the  child  be  carried  to  &vour  its  proper 
Engagement  in  the  inferior  strait?  (Fig.  318.)  —  In  the  anterior  va- 

Fig.  81  a 


rieties  of  pelvic  presentations  the  body  should  be  carried  np  towards 
the  front  of  the  body  of  the  mother ;  and  in  the  posterior  varieties, 
^e  body  of  the  child  should  be  carried  back. 

Are  there  any  differences  in  the  mechanism  of  the  presentations 
of  the  feet  and  breech?  —  None  of  importance. 

Is  there  not  greater  danger  to  the  child  in  feet  than  in  breech  pre 
mentations  f  —  Yes ;  ^m  compression  of  the  body  and  thorax,  &c. 

Why  are  the  shoulders  less  easily  delivered  in  these  cases  than  in 
breech  presentations?  —  Because  the  os  uteri  will  allow  the  feet  and 
breech  to  pass  through  it  when  but  partially  dilated,  while  the  shoul- 
den  require  a  greater  degree  of  dilatation ;  and  also  when  the  body 
is  pressed  down^  the  arms  mount  np  alongside  of  the  head. 
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Fig.  319. 


What  are  the  points  of  the  lege  in  knee  presentBtions  oorresponj- 
ing  with  the  occiput  and  anterior  fontanel  in  cephalic  presentations? 
—  The  anterior  part  of  the  legs  oorrespond  with  the  nape  of  the 
necky  and  the  anterior  parts  of  the  thighs  with  the  anterior  ibatanei. 
What  direetiona  shxmld  be  given  to  ycur  patient  in  all  eases  of 
pelvic  presentations  ?  —  That  she  most  not  bear  down  in  the  least 
during  the  first  staee  of  kboor;  and  if  neoessaij,  the  praetitionei 
should  support  the  bag  of  waters,  and  administer  anodyne  eneaamtk^ 
and  insist  upon  the  recumbent  position. 

Should  the  practitioner  be  at  all  officiooB  in  making  traction,  «r  fti 
favouring  rotation,  &c.  ? — ^No ;  let  nature  take  its  course. 

What  attention  should  be  given  to  the  cord  f  (Fig.  319.)  —  When 

the  body  is  delivered  as  £ur  as  the 
umbilicus,  we  must  draw  down  a  loop 
of  the  cord  to  prevent  traction  upon 
it,  and  compression ;  and  should  there 
be  much  compression,  endeavour  to 
place  the  cord  m  a  moie  unoccupied 
part  in  the  pelvis. 

When  the  body  of  the  child 
emerges,  how  should  it  be  supported? 
—  Longitudinally  upon  the  arm,  and 
then  carried  so  as  to  let  the  head 
curve  upon  the  cavity  of  the  pelvis 
and  inferior  strait. 

Can  yon  noty  by  introducing  a  fin- 
ger in  die  mouth  or  along  side  of  the 
nose,  make  the  head  more  easily 
emerge  from  the  cavity  of  the  pelvis? 
(Fig.  318.)  — Yes. 

Can  we  not  by  proper  manipulation 
so  operate  upon  the  breech  in  the 
third  or  sixth  position,  as  to  cause 

? roper  rotation  of  the  shoulders?-^ 
'es. 

When  must  we  make  this  rotation  ?— When  it  is  in  the  eavily  of 
the  pelvis. 

What  may  be  done  in  addition  in  cases  of  the  sixth  positiottf-. 
First  convert  it  into  the  fourth  or  first  position ;  and  when  the  Aoul 
ders  are  delivered,  change  it  into  a  first  or  second  position. 

What  is  an  important  rule  in  footling  oaMS  F**>^Keep  back  the  feet 
until  the  first  stage  of  labour  is  completed. 

IMSTRUMENIAL    PELIYX&T,    XTO. 

What  aro  some  of  the  casos  where  the  acoonoheur  must  resort  to 
medical  and  surgical  aid  ?— -In  rif^dity  of  the  ce  uteri  or  of  the  ek- 
ternal  organs,  hemorrhage,  convulsions,  inertia  of  the  uterus,  mal- 
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pofltttons  of  iho  fiBtiQSy  defonnitieB  of  tbe  pelvis,  too  great  fiixe  of  tlie 
nead  of  the  child,  and  the  existence  of  tamoure  of  the  pelvis. 

What  are  the  olassifioatbns  of  obstetrical  instruments  ?  —  Those 
which  do  not  injure  the  mother  or  child ;  those  which  destroy  the 
child  for  the  safety  of  the  mother's  life;  and  those  which  risk  the 
life  of  the  mother  to  save  that  of  the  child. 

In  what  cases  should  we  use  the  hand  alone  ? — ^Where  the  position 
18  bad,  to  produce  veraion ;  in  hemorrhage,  &c. 

What  is  meant  by  version  of  the  head  ?— 'The  bringing  of  the  head 
io  the  axis  of  the  pdvis^  when  some  other  part  of  the  cMld  has  been 
presenting. 

What  is  meant  by  version  by  the  feet?  —  When  the  hand  is  intro- 
duced into  the  cavity  of  the  uterus,  the  feet  of  the  child  seized  and 
brought  down. 

Which  is  to  be  preferred,  version  by  the  head  or  feet  ?  —  Version 
by  the  head  whenever  it  is  practicable. 

What  are  the  dangers  of  version  ? — Pain,  hemorrhage,  and  rupture 
of  the  uterus  to  the  mother,  and  too  great  twisting  of  the  spine  of 
the  child. 

Which  IS  the  more  firoquently  resorted  to  in  this  country  ?  —  Ver- 
sion by  the  feet. 

What  must  be  the  condition  of  the  os  uteri  before  attempting  ver- 
aion f -— It  must  be  dilated,  or  easily  dilatable. 

When  should  you  make  version  ? — Before  the  head  has  passed  the 
OS  uteri,  and  as  soon  as  the  first  stage  of  labour  is  completed. 

What  should  be  the  position  of  the  patient  for  version? — Upon 
the  back^  with  her  hips  over  the  edge  of  the  bed  and  her  feet  sup- 
ported. 

How  should  the  aoeouehenr  stand  ? — In  front  vf  the  patient,  and 
at  his  ease. 

What  hand  must  be  used  in  version  by  the  head  ?  —  That  which 
oorrasponds  with  the  side  to  which  the  occiput  presents. 

In  what  way  must  you  introduce  your  hand  within  the  soft  parts  ? 
—  First  lubricate  the  hand  and  soft  parts,  and  then  pass  it  within, 
during  a  pun,  in  a  conical  form — the  thumb  being  bedded  between 
the  fingers. 

When  the  hand  is  introduced,  what  should  be  its  position  ?•*— Semi 
pronate. 

After  the  hand  is  introduced,  what  then  should  be  the  position  ?— 
Supined. 

When  are  you  to  make  the  rest  of  the  manoeuvre  ?  ^  In  the  ab- 
sence of  a  pain. 

How  would  you  seize  the  head  to  produce  version  by  it?  —  First 
push  up  the  head,  slide  your  hand  under  it  or  along  side  of  it ;  then 
embraee  the  head,  then  carry  the  ohin  to  the  iliac  fossa  opposite  to 
the  occiput,  and  let  the  occiput  descend. 
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How  would  yoa  support  or  regukte  ihe  fuodus  of  Hie  BtemB?  — « 
With  the  other  hand  ovor  the  abdomen. 

When  would  you  resort  to  version  by  tke  head  ? — When  the  head 
is  within  the  reach  of  the  hand. 

In  version  by  the  feet,  which  hand  woxdd  yoa  use  f — ^That  one  the 
palm  of  which  is  towards  the  ftont  of  ihe  body  of  the  child. 

How  are  yon  to  proceed  in  version  by  the  feet?  (Fig.  820.)— In- 

trodnce  your  hand  djoring 
^^8-  820.  the  absenee  of  a  pain ;  dts- 

engage  the  head,  pass 
your  hand  over  the  side 
of  the  child,  following 
the  eonrse  of  the  limbs ; 
embrace  the  feet,  and 
keep  the  beels  in  the  hol- 
low of  the  hand  nntil  they 
are  brought  into  the  iliac 
fossa  or  cavity  of  the  pel- 
vis; insinuate  the  indcK 
finger  between  the  feet, 
and  withdrair  the  feet  put- 
mde  of  die  vulva. 

When  you  can  find  but 
one  foot,  what  must  bo 
done  ? — Draw  it  carefully 
in  the  axis  of  the  pelvis, 
and  as  much  as  possible 
towards  the  side  where 
the  other  foot  ^ould  bo. 
How  would  you  secure 
the  o»e  foot  while  you 
search  for  the  other  ?  —  By  passing  a  fillet  around  the  ankle,  and  let- 
ting the  fillet  hang  outside  of  the  vulva. 

Is  it  always  necessary  to  find  the  second  foot? — No. 
Where  should  you  dways  attempt  to  briag  the  back  of  the  ^Id's 
foot  ?  —  At  the  anterior  part  of  the  pelvis. 

What  position  of  the  feet  should  yoa  fiurour  when  you  use  the 
right  hand  for  turning  ?  —  The  first. 

What  when  you  use  the  left  hand  ?  —  The  second. 
Is  it  not  necessary,  after  turning,  to  favour  rotation  of  the  hips, 
shoulders,  and  head  ?  —  Yes. 

If  the  arms  should  have  a  tendency  to  mount  up  alongside  of  ^e 
head,  how  would  you  manage?—  Beslst  the  descent  of  the  body  of 
the  child,  and  let  the  uterus  force  down  the  arms ;  or  else  pass  up  your 
finger  and  bring  down  the  arms,  favouring  flexion  of  the  arms  at  the 
elbows. 

When  the  shoulders  arc  delivered  and  the  head  does  not  advance 
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readily,  bow  would  you  favovn*  it  f — ^Pnsh  back  the  body  of  the  child, 
pass  up  two  £ngera,  and  press  them  upon  tho  malar  bones  or  upon 
the  chin,  and  bring  the  chin  down  to  the  breast. 

When  the  head  is  arrested  in  the  inferior  strait,  what  instnuneni 
should  yoa  maJce  use  of  ?  *—  The  forceps. 

Is  it  not  wise  to  have  your  forceps  at  oommand  in  cases  of  pelvic 
presentations  ?  -*-  Yes. 

In  what  eases  is  it  sometimes  necessary  to  bring  down  the  feet  ?  -^ 
In  cases  of  inertia  of  the  uterus 

How  would  you  manceuYre  to  bring  down  the  feet  ? — Push  up  the 
breech,  and  then  hunt  after  Uie  feet. 

Which  hand  would  you  use?  —  That  in  which  the  palm  looks  to 
the  abdomen  of  the  child. 

If  the  breech  becomes  arrested  in  the  cavity  of  the  pelvis,  how 
would  you  manipulate?  —  Attempt  to  bring  down  the  breech  by  pas- 
sing up  the  hand,  and  fix  the  thumb  in  one  groin  and  a  finger  in  the 
other ;  or  pass  up  a  fillet  around  the  hip ;  or  else  make  use  of  the 
simple  blunt  hook,  or  Ludlow's  guarded  blunt  hook. 

In  using  the  blunt  hook,  should  you  injure  the  mother  f  —  No. 

Into  which  groin  should  you  pass  the  blunt  hook  ? — Id  the  sacral,  if 
possible ;  but  we  most  frequently  pass  it  into  the  pubal. 

How  would  you  guide  the  blunt  hook  to  its  proper  position  ?  —  By 
the  points  of  the  fingers. 

Pig.  821. 
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In  what  other  cases  is  the  blunt  hook  applicable? — To  bring  down 
the  arms  of  the  child,  or  to  hook  upon  the  lower  part  of  the  orbit  of 
the  eye,  or  in  the  mouth,  to  produce  flexion  of  the  head. 

By  what  instrument  can  you  correct  deviated  positions  of  Ihe  head  ? 
(Fig.  321,  p.  667.^ — By  the  yectis  or  lever,  a  curved  instrumenty 
adapted  to  fit  the  aiflerent  parts  of  the  child's  head. 

In  what  capacity  is  the  vectis  used  ? — As  a  lever  and  traetor. 

In  what  positions  of  the  head  is  it  especially  useful  ? — ^In  transverse 
positions. 

Is  not  the  forceps  a  very  efficient  and  valuable  instrument  f-*- Yes. 

How  are  the  forceps  made?-* From  steel;  with  two  blades  to  fit 
the  child's  head,  and  so  constructed  as  to  be  introduced  separately, 
and  then  locked. 

What  mode  of  locking  is  considered  the  best? — The  German,  or 
where  we  have  a  conical  screw-pivot  and  conical  notch. 

What  are  the  two  varieties  of  the  forceps?  —  The  shorty  or  Eng- 
lish, and  the  long,  or  French. 

Which  forceps  are  generally  preferred  in  this  country?  —  The  long 
Dr.  Meigs  prefers  Davis's  short  forceps.     (Fig.  822). 

Fig.  822. 


The  long  forceps,  which  ^ssesses  many  advantages  aver  every  other 
form  of  forceps,  in  my  opinion,  is  that  of  Professor  Hodge,  of  the 
University  of  Pennsylvanm,  and  which  he  has  modestly  callcK],  "the 
eclectic  forceps.'^  After  many  years  experience  in  its  use,  and  many 
trials  of  its  capacity  in  different  parts  of  the  pelvis,  I  cannot  but  give 
it  my  unqualified  recommendation.  The  annexed  wood-cut  gives  a 
good  representation  of  it  (Fig.  323).  It  is  exceedingly  light,  weigh- 
ing 1  pound  1  oz.;  16  inches  in  length,  from  hU)  c;  from  the  joint 
flf  to  6,  6-8 ;  from  a  to  (f,  parallel  shanks,  8-5 ;  from  rf  to  c,  the  blades, 
6  in.;  from  c  r,  extremities,  to  e/,  the  greatest  breadth,  3-7.     The 
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separation  of  the  points,  c  c,  when  the  handles  are  in  contact,  is  0-5 
of  an  inch ;  from  e  to/^  the  greatest  breadth,  when  the  handles  tonch, 
is  2-5;  when  the  separation  at  e/is  3*5,  the  points  e  c  are  separated 
2  in.;  the  breadth  of  the  blade  is  1*8,  tapering  to  1-7  near  c  c;  the 
breadth  of  the  fenestra  is  1-1 ;  the  thickness  of  the  blade  b  0*2  of  an 
inch.  The  perpendicuhr  elevation  of  the  points  c  c,  when  the  instni- 
ment  is  on  a  horizontal  snr&ce,  is  8-4;  or  the  cnrvatnre  of  the  blade ; 
the  elevation  of  the  handles  near  the  joint  above  the  horisontal  line, 
is  1*3,  including  the  thickness  of  the  blades^  which  indicates  the  ex- 
tent of  the  angular  bend  in  the  handles. 

Where  may  you  act  with  tbe  long  forceps? — In  any  part  of  the 
pelvis. 

To  what  part  of  the  child  would  you  use  the  forceps? — Always  to 
tke  head. 

To  what  part  of  the  head  would  you  apply  them?  —  To  the  sides, 
Except  in  transverse  positions,  when  rotation  cannot  be  effected. 

In  what  diameter  of  the  head  should  the  forceps  be  applied  parallel  ? 
—  To  the  occipito-mental. 

Should  the  mother  be  subjected  to  any  pain  in  the  use  of  the  for 
ceps  themselves?  —  No. 
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Is  the  child's  Jhead  liable  to  if^ury  from  the  forceps? — Not  fm  a 
general  rule^  bat  it  may  be  to  a  slight  degree  in  very  difficult  cases. 

When  are  forceps  indicated  ? — ^When  We  have  great  resistance  &om 
the  soft  parts;  when  the  system  of  the  mother  is  much  enfeebled; 
when  we  have  convulsions,  &c. 

Should  not  the  first  stage  of  labour  be  complete  before  you  attempt 
to  use  the  forceps  ?  —  Yes. 

Must  you  not  be  sure  in  your  diagnosis  before  you  attempt  to  use 
the  forceps  ? — Yes. 

How  would  you  place  your  patient  for  the  use  of  the  forceps?— On 
her  back,  and  her  breech  drawn  to  the  edge  of  the  bed;  with  her 
limbs  separated,  and  feet  well  supported. 

Should  not  the  bowels  and  bladder  of  the  woman  be  well  evacuated 
before  using  the  forceps  ?  —  Yes. 

What  are  the  peculiarities  of  the  two  blades  of  the  forceps  ? — ^The 
one  has  the  pivot  in  it,  and  is  called  the  male  or  left-hand  blade ;  and 
the  other  has  the  notch,  and  is  called  the  female  or  right-hand  blade. 

Which  blade  should  be  introduced  first  ?  —  The  left-hand  or  male 
blade. 

What  are  the  steps  in  the  use  of  the  forceps? — First  apprise  the 
patient  and  her  friends  of  your  intention ;  then  place  your  patient  in 
the  proper  position,  warm  the  instrument,  and  lubricate  it  and  the 
vulva  and  the  right  hand  of  the  accoucheur.  The  accoucheur  then 
takes  the  left-hand  or  male  blade  in  his  left  hand  like  a  writing  pen, 
stands  between  the  limbs  of  the  patient,  and  guards  the  blade  with  the 
fingers  of  his  right  hand.  The  handle  of  the  forceps  should  be  car- 
ried nearly  perpendicular  to  the  body  of  the  patient ;  its  point  is  to 
be  glided  along  the  palm  of  the  hand  and  the  fingers,  gradually  be- 
eoming  parallel  with  the  patient's  body,  until  the  blade  is  placed  by 
the  side  of  the  child's  head  in  the  occipito-mental  diameter.  The 
handle  is  now  to  be  supported  by  the  hand  of  an  assistant;  the  other 
blade  is  now  to  be  introduced  and  fixed  as  the  former  blade^  and  the 
two  locked. 

Should  not  the  points  of  the  instrument  always  be  kept  against  the 
sides  of  the  child's  head?  —  Yes;, we  then  avoid  injuring  the  soft 
parts  of  the  mother. 

Must  the  blades  lock  readily  ?  —  Yes. 

Is  there  not  danger  sometimes  of  passing  the  forceps  outside  of  the 
OS  uteri  ?  —  Yes. 

Should  you  make  slight  compression  and  traction  when  the. blades 
are  fixed  ? — Yes,  to  prevent  the  lips  of  the  os  uteri  being  pinched. 

When  may  you  apply  a  fillet  to  the  handles  of  the  forceps? — To 
compress  the  nead  when  the  pelvis  is  too  small,  or  the  head  of  the 
child  too  large. 

In  what  capacity  are  the  forceps  used  ?— As  levers  and  tractors. 

Must  we  not  support  the  perineum  of  the  female  when  delivering 
by  the  forceps  ?  —  Yes. 
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How  should  you  move  the  bandies  of  the  blades  of  the  forceps  ?— 
From  side  to  side  of  the  head,  and  always  from  handle  to  handle. 

How  would  you  apply  the  male  blade  when  the  head  is  oblique  in 
the  cavity  of  the  pelvis? — At  first,  elevate  the  handle,  pass  in  the 
blade,  sweep  it  under  the  top  of  the  head,  depress  the  handle  rapidly 
to  bring  the  bUide  to  the  side  of  the  head,  and  that  the  pivot  may 
look  to  one  groin  of  the  mother. 

How  would  you  act  with  the  female  blade  7 — Pbss  it  into  the  cavity 
of  the  pelvis,  under  the  top  of  the  child's  head;  then,  by  using  the 
fingers,  depress  the  handle  of  the  blades  to  sweep  it  over  the  parietal 
protuberance,  and  then  let  the  blade  lock  with  the  pivot  to  the  left 
groin  of  the  mother,  if  the  case  is  one  of  the  first  position. 

If  the  shoulders  are  arrested,  how  would  you  actf — By  making 
traction  upon  the  head,  or  by  passing  up  the  blunt-hook,  and  then 
making  proper  traction. 

.  If  the  head  is  arrested  in  the  superior  strut,  would  you  turn  or  use 
forceps? — If  acquainted  with  the  use  of  the  forceps,  use  them;  if 
not,  turn. 

Is  there  not  much  difficuly  in  applying  the  forceps  at  the  superior 
strait? — Yes. 

How  would  you  protect  the  mother  from  injury  in  using  the  for- 
ceps in  the  superior  strait  ? — ^By  passing  up  the  hand  to  the  head  of 
the  child  sufficiently  high  as  t  guide  and  guard. 

What  is  the  difficulty  in  applying  the  forceps  in  the  second  position 
of  the  vertex?— The  male  llade  occupies  so  much  space  at  the 
anterior  commissure  of  the  vulva,  that  the  female  blade  is  introduced 
with  difficulty. 

How  can  yon  overcome  this  ?  —  First  introduce  the  male  blade  to 
its  proper  situation,  then  retract  it  a  little  till  it  is  opposite  the  left 
ischium ;  let  an  assistant  support  it ;  now  introduce  the  female 
blade ;  now  pass  up  the  male  blade  to  its  original  position ;  and  if  you 
have  done  all  properly,  the  blades  will  lock. 

Must  we  ever  introduce  the  blade  iu  front  of  the  perineum,  and 
the  other  under  the  arch  of  the  pubis  ?  —  No. 

In  cases  of  pelvic  presentation  and  retained  head,  how  are  you  to 
manage  the  hodj  of  Uie  child?  —  Where  the  occiput  is  anterior,  the 
body  is  to  be  carried  over  the  abdomen  of  the  mother;  while  in 
posterior  positions  of  the  occiput,  the  body  is  to  be  carried  to  the 
sacrum  of  the  mother. 

Is  it  not  difficult  to  deliver  the  head  from  the  superior  strait  when 
the  body  is  delivered? — Yes. 

How  would  you  manage  in  such  a  case  ? — Vmt  get  the  heed  In  a 
proper  position,  and  then  apply  the  forceps,  or  m&e  use  of  instru- 
mcnts  adapted  to  it ;  and  sometimes  take  out  the  brain. 

What  is  the  smallest  diameter  through  which  a  living  child  can 
T>ass  ?  —  Three  inches. 
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Wbat  must  be  done  in  cases  less  Umn  three  inches? — ^Besort  to 
the  perforator,  the  crotchet,  or  gastro-hysterotomy. 

When  the  brain  is  broken  up,  what  is  the  condition  of  the  booes 
of  the  cranium  ?  —  They  easily  collapse. 

What  are  the  diameters  of  the  base  of  the  skull  whea  the  vmuli  of- 
the  cranium  is  removed  ?  —  The  fiice  is  from  one  to  one  and  a  half 
inches;  two  inches  with  the  lower  jaw;  transreiM  diameter,  Iwo 
inches  and  a  half. 

What  is  meant  by  craniotomy  and  cephaJotomy  7 — ^Breaking  up  Um 
bones  of  the  child's  head. 

What  instruments  are  used  for  this  ?^^A  perforator,  and  Smellie's 
scissors,  or  Ludlow's  improved  cranial  perforator,  or  Holmee's* 

Must  not  the  uterus  be  supported  in  this  opesatiea  ?— Yes,  firmlyi 
by  the  hand  externally. 

When  you  operate,  how  are  you  to  proceed f — ^Theseisson  or  per- 

f(»aftor  is  to  be  well  goarded, 
Fig.  824.  Fig.  826.         by  the  pdnts  of  the  fiagen,  to 

the  head,  and  the  point  of  the 
inBtnmient  fixed  in  a  foota- 
nelle  or  suture;  pnah  the 
Boisaoire  to  the  guai^  of  the 
blades,  then  q>en  the  hmdles 
and  out  from  within  out,  and 
then  turn  it  again  and  pio* 
ceed  as  before;  then  pass^ihe 
soiasors  inside  of  the  skull  and 
cut  up  the  brain ;  ajid  then, 
if  neoessaryi  apply  the  foreeps 
and  GohnpresB  ihe  skull* 

When  you  use  the  orotohet, 
how  would  you  fPl^J  it?-*— It 
b  to  be  passed  inside  of  the 
cranium,  and  fixed  u^jKm  some 
point  within  the  ciamum,  and 
traction  mAde. 

What  aie  some  of  ihe  other 
instnunents  for  diminishing 
the  child's  head?  (Elgs.  824, 
325.)— The  oraniotomist;  the 
bone  foioeps  of  Dr.  Meigs; 
the  06t4»tomist,  of  Dr.  Davisy 
&o. 

Is  eigoi  or  turning  erer  to 
be  resorted  to  in  osses  of  die> 
formityf^No. 

How  large  must  the  open- 
ing  be  to  bring  down  the  base 
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of  tlie  eraniam  ?  —  From  one  end  and  a  quarter  to  one  and  a  Half 
inches  antero-posteriorly,  and  from  two  and  a  half  to  three  trans- 
vwsely. 

Ib  cephalotomy  dangerous  to  the  mother  ?  —  No ;  not  if  done  in 
time  and  with  care. 

If  the  body  will  not  pass,  what  must  be  done?— It  must  bo 
btokon  up. 

When  IS  it  right  to  recommend  the  Csesarean  section  f — When  the 
ohild  is  alive  and  the  mother  is  in  a  good  state. 

"^liat  are  the  objections  to  the  Csesarean  section  ? — It  involves  the 
Kfe  of  the  mother^  and  does  not  always  preserve  the  life  of  the 
child. 

Is  the  crashing  foroepe  of  Baudelocque,  or  its  modification  by  Dr. 
Hodge,  ever  used  to  diminish  the  size  of  the  child's  head  ?  —  Yes. 

In  what  cases  is  artificial  premature  delivery  resorted  to?  —  In 
those  cases  where,  if  pregnancy  was  allowed  to  proceed  to  its  full 
term,*the  ohild  could  not  be  delivered  without  the  operation  of  em- 
bryulcia,  or  opening  the  head,  &c. 

At  what  month  would  you  induce  artificial  delivery?  —  At  tho 
eighth,  or  a  little  earlier. 

How  would  you  induce  artificial  delivery  ?  —  By  stimulating  the 
uteroB  to  eontraotion,  or  by  puncturing  the  membranes. 

When  the  antero-posterior  diameter  is  two  and  three  quarter 
inohes,  what  must  we  resort  to  ? — ^Either  premature  artificial  delivery, 
deKveiy  by  the  crotchet,  or  by  the  Caesarean  section. 

In  oases  of  sixth  position,  when  the  head  will  not  rotate  by  any 
means  in  your  power,  what  instrument  must  be  used  ? — The  forceps, 
carried  high  up,  or  a  fillet,  with  a  piece  of  whalebone,  carried  over  the 
occiput,  to  draw  the  oomput  down. 

Does  the  anterior  fontanelle  ever  present  in  practice? — Yes;  from 
flexion  not  being  perfect. 

If  the  occiput  should  be  arrested  at  the  linea  ilio-pectinea,  what  is 
the  consequence  ?  -»  A  locked  head  and  impracticable  labour. 

How  would  you  avoid  this  difficulty  ?  —  Ilesist  the  descent  of  the 
forehead  by  pressing  against  it  with  the  finger,  or  else  hook  down  the 
oooiput  with  a  lever,  in  the  absence  of  a  pain. 

Can  you  ever  effect  flexion  and  rotation  at  the  same  time,  in  cases 
where  the  head  is  in  the  cavity  of  the  pelvis^  or  in  the  inferior  strait  ? 
•—  Yes,  by  passing  the  lever  under  the  sacral  side  of  the  occiput,  or 
pass  one  or  two  fingers  in  the  anus,  and  press  against  the  head  through 
the  rectum  and  vagina. 

In  cases  of  undeviated  third  position,  what  is  necessary  to  be  done  ? 
•^Push  up  and  rotate  the  head,  increase  fiexion,  and  let  the  occiput 
descend. 
57 
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Fig.  826. 


TAOS    PRESENTATIONS,  ETC. 

In  face  presentations,  what  parts  present  to  the  stndte  of  the  pelTis? 
(Fig.  826.;  — The  fronto-mental  and  bi-temporal  to  the  plane  of  the 

straits,  and  the  root  of  the  nose  lo 
the  centre  of  the  pelvis. 

What  is  the  principal  diffienlW 
in  face  presentations? — The  occi- 
pito-bregmatic  diameter  is  added  to 
the  antero-posterior  diameter  of  the 
thorax  when  the  head  descends  in 
the  pelvis. 

In  what  face  presentations  does 
this  occur?  —  When  the  forehead 
is  anterior,  and  the  occiput  is  thrown 
back  upon  the  spine  or  the  child. 

Can  the  child  be  bom  alive  in 
such  cases? — No. 

When  the  chin  presents  to  the 
anterior  part  of  the  pelvis,  can  the 
child  be  bom  alive  ? — Yes. 

What  diameters  present  to  the 

pelvis  in  &oe  presentations  ?  *-  Tho 

fronto-mcntal  and  bi-malar,  or  the  trachelo^bregmatic  and  bi*-paiietal. 

WlicQ  the  chin  presents  to  the  sacrum  of  the  mother,  can  the  face 

enter  the  superior  strait  ? — Yes. 

What  are  the  varieties  of  face  presentations?— The  same  as  the 
occipital 

Which  are  the  most  frequent  face  presentata^is  ? — ^The  right  mento- 
iliac  and  left  mento-iliac. 

Is  not  labour  comparatively  easy  if  the  chin  oomes  under  the  arch 
of  the  pubis  ?  —  Yes. 

Describe  the  mechanism  in  these  oases.  (Fig.  327,  328.)  —  First, 
prreat  extension  takes  place,  then  rotation  of  the  chin  upon  the  anterior 
plane  to  the  arch  of  the  pubis,  and  then  flexion  until  the  head  clears 
the  perineum. 

When  you  find  the  child  descending,  &oe  foremost,  in  the  superior 
strait,  what  must  be  done? — Either  make  version  by  the  head  or 
feet. 

How  many  positions  of  the  anterior  fontanelle  are  recognised  ?  — 
Six ;  the  same  as  of  the  occiput. 

Can  you  not  sometimes  alter  these  before  the  membranes  are  rap- 
tured?— Yes. 

What  change  would  you  attempt  to  make  in  them? — To  an  occi- 
pital position,  by  producing  flexion  and  rotation. 

Is  not  the  Jever  useful  in  these  cases? — Yes;  for  by  it  you  may 
"-^vour  rotation  and  flexion. 
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When  the  top  of  the  head  is  coming  tinder  the  arch  of  the  pnhis, 
and  yoa  cannot  rotate  it,  what  is  necessary  f  —  Apply  the  forceps. 

How  would  you  apply  them  ?  —  By  depressing  the  handles,  and 
appljring  the  ends  of  the  hlades  high  above  the  pubis. 

if  you  cannot  use  the  forceps,  what  instruments  are  indicated  ?  — 
The  perforator  and  crotchet;  and  then,  if  possible,  the  forceps. 

What  deyiations  may  be  converted  into  face  presentations?  — 
Where  the  fbrehead  presents  and  cannot  be  rectified  to  an  occipital 
presentation. 

When  the  occiput  is  anterior,  what  is  the  danger  of  this?  —  Pro- 
ducing an  impracticable  labour. 

Should  you  ever  allow  the  forehead  presentations  to  remain  ?  —  No. 

What  must  be  done  in  these  cases  ?  —  Convert  the  fron to-anterior 
position  into  the  chin  presentation,  and  bring  down  the  occiput,  when 
the  position  is  with  the  forehead  anterior. 

When  the  chin  is  anterior  in  positions  of  the  face,  how  would  you 
apply  the  forceps  ?  —  Apply  the  blades  of  the  forceps  as  in  occipito- 
anterior positions ;  and  when  the  chin  clears  the  anterior  commissure 
of  the  vulva,  draw  a  little  forward  with  the  front  of  the  thorax  against 
the  under  part  of  the  arch ;  then  carry  the  handles  rapidly  over  to- 
wards the  abdomen  of  the  mother. 

Do  wo  frequently  meet  with  positioos  of  the  side  of  the  child's 
head?  — No. 

When  these  positions  do  occur,  how  can  you  recognise  them  ? — By 
the  presence  of  the  ear,  a  mastoid  or  a  zygomatic  process,  &c. 

How  do  you  correct  these  positions  r  —  By  pushing  up  the  head 
and  bringing  it  down  in  an  occipital  position. 

Do  other  parts  of  the  body  ever  present?  —  Sometimes. 

In  deviated  positions  of  the  body  of  the  child,  should  you  wait  for 
spontaneous  version  ?  —  No. 
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Fig.  829. 


How  many  presentations  of  the  shoulders  are  there  ?  (Fig.  329.)— 
Two ;  one  of  the  right  and  the  other  of  the 
left. 

How  do  you  diagnosticate  shoulder  presen- 
tations?  —  By  thfe  presence  of  a  tumour  on 
one  side  of  the  neck,  and  of  the  clavicle,  ihe 
scapula,  and  the  arm  and  hand,  &c. 

What  are  the  positions  of  the  shoulders? 
—  Dorso-puhic  and  dorsb-saoral  of  the  r^ht 
and  left  shoulders. 

What  is  meant  hy  spontaneous  version  ? — 
That  movement  hy  which  the  hody  of  the 
child  is  turned  to  a  favourable  from  an  unfa- 
vourable position  of  its  own  accord,  or  by  the 
action  of  the  uterus. 

Does  this  often  occur  in  shoulder  presenta- 
tions ?  —  No. 

In  shoulder  presentations  should  you  wait 
for  spontaneous  version  ?  —  No. 
When  the  lower  parts  of  the  body  presents,  what  must  be  done  1 

—  Pass  in  the  hand  and  bring  down  the  breech  or  feet. 

When  the  upper  part  of  the  body  present,  what  must  be  done  f — 
Pass  in  the  hand  and  make  version  by  the  feet. 

Must  the  soft  parts  be  well  relaxed  and  dilated  ?  —  Yes. 

Should  the  membranes  be  preserved  till  the  parts  are  well  dilated  ? 

—  Yes. 

Which  hand  must  be  used  ?  —  The  same  as  in  cases  of  version  by 

the  knees  or  feet. 

In  cases  where  the  dorsum  of  the 
child  is  to  the  pubis  of  the  mother, 
which  hand  is  to  be  introduced  ? — 
The  one  which  can  be  readily  applied 
to  the  iliac  fossa  in  which  the  breech 
is  situated. 

When  the  dorsum  of  the  child 
is  towards  the  sacrum,  what  ia  the 
rule  of  action?  (Fig.  350.)  — In 
dorso-sacral  positions  of  the  right 
shoulder,  and  the  breech  in  the  left 
iliac  fossa,  the  right  hand  muse  be 
passed  up  in  front  of  the  child  in  a 
prone  condition,  &c. 

Must  we  attempt  to  produce  ver- 
sion when  the  uterus  contracts?  — 
No. 
When  the  body  has  been  under  great  pressure  in  the  ca\ity  of  the 
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tiienis  in  the  pelyis,  must  yon  act  immediately  or  allay  the  oontrac- 
iioDs? — ^You  must  allay  the  oontractions. 

If  the  child  is  dead,  mnst  you  resort  to  version? — No;  you  must 
ddiyer  hy  the  orotohet^  &o. 

OOMPLIOATIOKB    OT    LABOUB.  AO. 

I 

Whea  an  arm  or  hand  desoends  with  the  head,  what  must  bo 
done? -^Support  the  hand  at  the  superior  strait  while  the  head  de- 
0oends. 

Must  yon  ever  make  traction  by  the  hand  ? — No. 

Tb  not  the  descent  of  the  umbilical  cord  a  complication  of  labour  ? 
—Yes. 

How  dues  it  oomplicate  hbonr? — By  its  being  pressed  upon,  and 
impeding  the  circulation  of  the  child. 

When  .he  cord  has  prolapsed,  what  mnst  be  done?-* Carry  it 
above  tho  superior  strait  and  support  it  therC)  and  allow  the  head  to 
descend. 

In  cases  of  intra-uterine  hydrocephalufi,  what  must  be  done  to  tbo 
child's  head  ?  —  Open  it,  and  allow  the  water  to  escape,  and  then 
complete  the  deliveiy  by  the  forceps  or  blunt  hook. 

How  would  you  bring  down  the  base  of  the  cranium  if  it  has  been 
found  necessary  to  destroy  the  vault?— With  the  &oial  extremity 
foremost. 

In  twin  pregnancy  are  the  signs  very  marked  ?  —  No. 

What  sign  can  most  be  relied  upon?  —  That  by  auscultation,  when 
two  hearts  can  be  heard  pulsating. 

In  the  third  stage  of  twin  pregnancy  do  we  experience  any  greater 
danger  than  in  simple  cases? — Tes,  from  the  oyer-distension  of  the 
utems  aad  its  liability  to  an  atonie  state,  and  the  danger  of  hemor- 
riiage. 

In  easos  of  twins,  if  the  head  of  one  child  and  the  feet  of  the 
other  eni^es  simultaneously,  what  must  be  done  ? — Push  up  the  feet 
of  the  ;itMf  and  let  the  head  of  the  other  descend^  or  else  deliver  by 
the  forceps ;  or  resort  to  oraniotomv,  &c. 

Suppeee  thirt  the  head  of  one  child  locks  with  the  head  of  the  other, 
what  is  necessaiy  ?  —  To  detruncate  the  child  which  has  descended 
firat,  and  then  push  up  the  head,  and  then  deliver  the  second  child, 
and  then  the  h^  of  the  first. 

How  many  obliquities  of  the  uterus  are  there? — Three— one  an- 
terior and  two  lateral. 

Do  not  these  obliquities  Ufmally  correct  themselves?  —  Tes. 

If  they  do  not,  how  would  you  act  ? — Favour  the  change  of  them 

by  the  proner  position  of  the  female.    In  lateral  obliquities,  by  placing 

her  upon  the  side  opposite  to  the  one  where  the  fundus  of  the  uterus 

lies;   or  an  anterior  obliquity,  by  placing  a  bandage  around  the 
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abdomen  of  the  female,  and  oompressing  the  fundus  of  the  uienu 
against  the  spine,  and,  if  necessary,  hooking  the  month  of  the 
womb  with  the  finger  down  to  its  proper  position,  and  holding  it 
there. 

In  cafies  where  the  os  uteri  cannot  be  reached  bj  the  finger,  should 
we  ever  resort  to  harsh  measures  ?  — No. 

What  is  meant  by  the  retroversion  of  the  uterus? — When  the 
fundus  is  thrown  in  the  hollow  of  the  sacrum,  and  the  os  tinc»  oanied 
behind  the  pubis,  or  the  neck  of  the  uterus  bent  upon  itself. 

When  does  retroversion  usually  occur  If — During  the  first  three 
months  of  pregnancy. 

What  are  the  effects  of  retroversion? — Retention  of  urine  aad 
feeces,  more  or  less  paralysis  of  the  lower  extremities,  &c. 

What  ai^  the  causes  of  retroversion  ?  — Violent  straining  or  jara, 
the  weight  of  impacted  foeccs  in  the  colon,  &o. 

What  are  the  symptoms  of  retroversion  ?  —  Great  bearing  down, 
difficulty  in  evaouatiug  the  bowels  or  bladder,  and  difficulty  in  walk- 
ing, &c. 

What  is  the  best  sign  of  retroversion  7  —  That  elicited  by  ih^ 
touch. 

What  are  the  indications  of  treatment  ?  —  Kestoration  of  the  organ, 
if  possible ;  but  if  the  uterus  is  too  far  developed,  we  must  pallia*/* 
the  symptoms  and  produce  abortion. 

What  is  meant  by  anti version  of  the  uterus? — When  the  fundus 
of  the  uterus  is  thrown  too  fiir  forward  upon  the  parietes  of  the  ab- 
domen and  the  os  tincse  high  up  in  the  hoUow  of  the  sacrum. 

What  other  causes  have  we  to  interfere  with  the  function  of  partu- 
rition ? —  Too  great  rigidity  of  the  os  utm  and  soft  parts;  too  grea^ 
plethora;  high  nervous  excitement,  &c. 

How  would  you  counteract  these? — By  the  usual  remedies:  by 
bleeding,  anodynes,  warm  injections,  ko. 

Do  not  irregular  contractions  retard  labour  ?  —  Yes. 

When  there  are  spasmodic  contractions  of  the  internal  os  uteri, 
how  would  you  obviate  them? — By  venesection,  anodyne  injc^ 
tions,  &c. 

What  is  meant  by  rupture  of  the  uterus  ?  —  A  lesion  of  the  sub- 
stance of  the  uterus. 

What  are  the  symptoms  of  rupture  of  the  uterus  ?  —  Sudden  eur  • 
pension  of  the  alternate  contractions,  great  prostration  of  strength^ 
rapid  pulse,  and  evident  sinking. 

What  are  the  consequences  of  this  accident?  —  In  a  few  inBtaneev 
patients  may  recover,  but  in  a  laige  number  death  ensues. 

In  case  of  rupture  of  the  uterus,  what  must  be  done?-*>If  ih^ 
rupture  takes  place  in  the  first  stage  of  labour,  gastrotomy  shonH  V^ 
immedititoly  roscrtcd  to,  but  if  in  the  second  stage,  yendon  by  ^he  f«f^ 
or  delivery  by  the  forceps. 


0BSTBTBIC8.  679 

When  tbe  child  has  escaped  through  the  rent  in  the  ntenis  into  the 
cavity  of  the  abdomen,  what  is  the  proper  practice  ? — Plac.e  one  hand 
upon  the  parietes  of  the  abdomen  over  the  situation  of  the  child; 
pass  the  other  within  the  pelvis,  up  through  the  rent  of  the  uterus, 
into  the  abdominal  cavity,  and  deliver  by  the  feet. 

In  what  cases  of  ruptured  uterus  would  you  use  the  forceps  or 
crotchet  f  —  When  the  head  of  the  child  is  within  the  cavity  of  the 
pelvis,  and  the  body  high  up.  i 

What  are  meant  by  puerperal  convulsions? — Those  which  super* 
vene  upon  a  puerperal  or  pregnant  state.  1 

What  are  the  varieties  of  these  convulsions? — Hysterical  and 
apoplectic. 

Upon  what  do  hysterical  convulsions  depend  ?  —  Upon  irritability 
of  the  nervous  system. 

What  are  the  effects  of  these  convulsions  upon  labour? — Ihey 
mispend  or  retard  it 

What  are  the  symptoms  of  apoplectic  convulsions?  —  Intense  pain 
in  the  head,  sometimes  in  a  particular  spot ;  loss  of  vision ;  pulse 
full,  slow,  and  laboured,  frothing  at  the  mouth,  spasm  of  the  mus- 
cieSf  &c. 

What  effect  has  convulsions  upon  gestation  ?  —  They  may  cause  the 
death  of  the  foetus,  or  produce  abortion. 

Are  the  labour-pains  generally  suspended  during  convulsions  ?  — - 
Yes. 

To  which  should  you  direct  your  attention  in  this  state  of  things, 
the  uterus  or  the  convulsions?  —  The  convulsions. 

What  is  the  treatment  for  the  apoplectic  variety? — Bleeding,  gene- 
rally and  locally,  cold  to  the  head,  purgatives,  followed  by  revulsives 
and  counter-irritants. 

Should  we,  in  cases  of  convulsions,  interfere  with  the  process  of 
gestation  if  it  is  not  complete? — We  may  bring  on  premature  labour 
if  the  convulsions  resist  all  treatment. 

What  is  meant  by  inertia  of  the  uterus  ?  —  A  want  of  action, 
either  tonic  or  expulsive. 

What  are  its  causes  ?  —  It  may  depend  upon  uterine  plethora,  ur 
from  actual  debility. 

What  is  meant  by  concealed  hemorrhage  ? — When  the  blood  which 
is  effused  from  the  patulous  orifices  of  the  bloodvessels  of  the  uterus, 
on  its  inner  surface,  is  prevented  from  escaping  externally,  and  it 
then  gradually  fills  the  cavity  of  the  uterus ;  and  in  some  instances 
death  is  caused  by  the  immense  amount  of  blood  so  lost. 

What  are  the  varieties  of  inversion  of  the  uterus  ? — Complete  and 
incomplete. 

What  must  be  done  in  inversion  of  the  uterus  ?— At  first  endeavour 
to  replace  the  organ,  or  else  dra^f  the  inverted  fundus  down,  and 
make  the  inversion  more  complete. 
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Which  kind  of  inTersion  is  the  more  dangefona? — ^The  incomplete, 
from  the  danger  of  strangulation. 

By  what  means  can  we  stimuhite  the  nteros  to  contraction  ? — At 
first  by  frictions,  enemata,  warm  teaS|  &c. ;  secondly,  if  the  os  uteri 
is  dilated,  rupture  the  membranes,  pull  gently  upon  the  00  uteri,  or 
finally  administer  ergot. 

In  what  cases  is  ergot  alone  applicable? — When  the  os  uteri  is 
well  dilated,  the  soft  parts  relaxed,  the  pelvis  capacious,  and  the 
position  of  the  child  favourable. 

In  cases  of  hemorrhage  in  the  third  stage  of  labour,  what  is  the 
tiecessaiy  treatment  ? — Excite  the  uterus  to  contract  by  frictions,  by 
kneading  the  abdomen,  by  cold  applications  externally,  by  compres- 
sion, by  irritating  the  lining  membrane  of  the  uterus,  and  by  the  ad- 
ministration of  ergot. 

If  the  patient  has  been  subject  to  atony  or  hemorrhage,  when  may 
you  give  ergot  ?  —  Just  as  the  child  is  about  passing  out. 

How  soon  should  you  leave  your  patient  after  delivery  ? — ^Not  until 
reaction  has  taken  place. 

In  cases  of  syncope  during  pregnancy^  should  we  be  alarmed  ?  — 
Not  generally. 

What  is  meant  by  abortion,  and  when  does  it  take  place? — The 
discharge  of  the  ovum  frotil  the  mother,  or  its  detachment  from 
the  uterus,  though  not  discharged  before  the  end  of  the  sixth 
month. 

When  is  the  expulsion  of  the  ovum  called  premature  delivery  f  — 
From  the  end  of  the  sixth  to  the  ninth  month. 

What  are  the  causes  of  abortion  ?  —  Among  them  may  be  men- 
tioned, extremes  of  health,  great  constitutional  irritation,  plethora  of 
the  uterus,  irritability  of  it,  &c. 

How  may  abortion  more  certainly  be  produced  ?  —  By  rupturing 
the  membranes. 

What  are  the  symptoms  of  abortion? — Great  weight  and  pain  in 
the  pubic  and  sacral  regions;  a  muco-sanguineous  secretion  escaping 
from  the  vulva,  &c. 

Is  it  easy  to  diagnosticate  between  abortion  and  dysmenorrhooa 
in  the  first  three  months  of  supposed  pregnancy  ?  —  No. 

What  are  the  usual  diagnostic  signs  of  abortion?  —  Regukr  in- 
termitting pain  in  the  back,  slight  hemorrhage  and  watery  dis- 
charge, with  strong  bearing  down  expulsive  pains. 

What  are  the  consequences  of  abortion  ?  —  Some  women  recover 
entirely,  but  others  suffer  much. 

How  can  you  prevent  abortion?  —  Diminish  morbid  irritability, 
either  by  blbeding  or  by  giving  tonics ;  by  the  use  of  revulsives,  and 
Btyptirs,  &c. 

Whit  mechanical  means  have  we  for  arresting  hemorrhage  at  this 
time  ?  —  The  tampon,  made  of  muslin,  or  a  sponge. 
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What  most  first  be  done  before  usinp:  the  tampon  ?  —  First  rodaoe 
the  force  of  the  circulation,  and  then  allay  pain  by  opiates. 

When  the  ovum  is  detached  from  the  uterine  surface,  what  is  the 
proper  treatment  ?  —  Encourage  its  expulsion. 

If  it  ia  not  easily  expelled,  what  instruments  have  we  to  assist  it  ? 
— -Dewees's  hook,  and  Hodge's  and  Bond's  abortion  forceps. 

Upon  what  does  uterine  hemorrhage  depend  during  labour?  — 
Upon  detachment  of  the  whole  or  some  portion  of  the  placenta. 

Is  not  hemorrhage  sometimes  unavoidable?  —  Yes;  when  the 
placenta  is  detached  from  the  uterus  by  the  uterus  being  developed 
rapidly  3  and  the  placenta  is  situated  over  the  os  uteri,  as  in  placenta 
prasvia. 

How  can  you  ascertain  this  ?  —  By  examination  per  vaginam. 

How  can  you  arrest  hemorrhage  in  these  cases  ?  —  By  placing  the 
patient  in  a  recumbent  position,  with  the  hips  elevated,  circulation 
reduced,  and  by  the  administration  of  styptics,  the  application  of 
ice,  &c. 

How  are  you  to  deliver  in  such  cases  when  necessary  ? — When  the 
uterus  is  dilated  or  dilatable,  pass  the  hand  between  the  chorion  and 
the  uterus;  perforate  the  membranes  high  up,  grasp  the  feet,  and 
turn  and  deliver;  always  have  your  forceps  at  hand  to  deliver  the 
head  if  any  delay  of  the  head  should  occur.  Drs.  Simpson  and  Rad- 
ford have  recommended  the  entire  detachment  of  the  placenta,  so  as 
to  allow  the  uterine  contractions  to  close  up  the  uterine  vessels.  The 
first  plan  has  the  weight  of  experience  as  being  the  better,  on  its  side, 
and  18  most  frequently  resorted  to.  Another  plan  suggested,  is  to 
plug  the  vagina,  allow  the  os  uteri  to  dilate  naturally,  and  the  expul- 
sive pains  to  force  out  the  placenta,  membranes,  and  foetus,  together 
with  the  plug,  when  the  whole  may  be  removed  from  the  cavity  of 
the  vagina.  Care  must  then  be  taken  to  make  the  uterus  contract 
firmly. 

What  means  would  you  make  use  of  to  favour  dilatation  of  the  os 
uteri,  prevent  hemorrhage,  &c.  ? — The  tampon. 

When  we  have  hemorrhage  at  the  full  term  of  pregnancy,  what  is 
the  proper  treatment  ? — Palliate  during  the  first  stage  of  labour,  and 
deliver  as  rapidly  as  possible  in  the  second  stage. 

If  the  contraction  of  the  uterus  is  slow,  how  would  you  facilitate 
it  ? — ^By  ergot,  frictions,  &o. 

What  anaesthetic  agents  have  been  resorted  to  in  midwifery?  — 
Chloroform  and  ether  (letheon).  The  former  of  these,  is  not  much 
used  by  itself  in  this  country.  In  combination  with  ether  some  prac- 
titioners employ  it.  Ether  by  itself  is,  however,  the  article  more 
frequently  used. 

How  would  you  administer  it?  —  In  regard  to  the  mode,  &c.,  we 
would  refer  you  to  the  closing  pages  on  Surgery,  mpra. 

Should  you,  under  any  circumstances,  promise  the  administration 
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of  an  ansBsthetic  to  a  patient,  previoas  to  her  ooofinemeot? — No; 
this  should  be  left  entirely  to  the  jadgment  of  the  practitioner  at  the 
time  of  labour. 

Do  not  the  European  practitioners  make  more  free  use  of  anaes* 
thetios  in  midwifery,  than  those  of  our  own  oountiy  ? — ^Yes ;  parti- 
cularly Dr.  Simpson.  He  has  written  several  papers  to  prove  its 
great  value,  to  which  we  would  refer  the  student.  Dr.  Meigs,  of  the 
Jefferson  College,  has  ably  discussed  this  subject  by  letter  with  Dr. 
Simpson ;  and  by  referring  to  Dr.  Simpscn's  and  Dr.  Meigs's  works, 
tiie  whole  subject  may  be  understood* 


PAET  vn. 

MATERIA  MEDICA, 
PHARMACY  AND  THERAPEUTICS 


What  is  materia  medica?  —  That  science  which  treats  of  medi- 
eines,  and  manner  of  administration. 

What  is  pharmacy? — The  art  of  preparing  and  combining  medi- 
cines for  nse. 

What  is  therapeutics? — The  application  of  medicine  to  the  cnre 
of  disease,  and  also  the  peculiar  modus  operandi  of  medicines  upon 
the  system. 

What  are  medicines  f  —  Articles  used  in  the  cure  of  diseases,  and 
which,  as  an  ordinary  result,  produce  modifications  of  the  vital 
powers. 

What  influences  may  modify  the  action  of  medicines? — Age,  sex, 
disease,  climate,  mode  of  life,  habit^  temperament,  idiosyncrasies,  and 
mental  operations. 

In  what  forms  are  medicines  used?  —  In  powders,  pills,  troches, 
electuaries  and  confections.  In  mixtures  and  solutions,  in  liniments, 
cerates,  ointments,  plasters,  cataplasms,  and  i^pours. 

To  what  parts  are  medicines  applied  ?  —  To  the  stomach,  to  the 
rectum  by  suppositoreis  and  clysters.  By  the  skin ;  to  the  bronchial 
tubes  and  pulmonary  air-cells,  by  inhalation  of  vapours ;  to  the  nos- 
trils and  adjoining  cavities,  by  insufflation;  and  to  the  buccal  mucous 
membrane. 

Which  classification  of  medicines  is  generally  considered  the  best  ? 
-—That  founded  upon  the  relation  they  bear  to  the  system  in  an 
healthy  state. 

ASTRINGENTS. 

What  are  astringents  ?  —  Medicines  which  produce  contraction  of 
the  living  fibre. 

How  are  astringents  divided?— Into  vegetable  and  mineral. 
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In  wlwt  cases  are  astringents  applicable?  —  To  arrest  unhealthy 
discharges  depending  npon  weakness  of  the  bloodyessels,  or  when  the 
discharge  is  kept  np  by  habit  when  the  exciting  causes  are  lenioyed, 
or  when  the  discharges  are  very  profuse. 

YSQETABLB    A8TEIN  OE  Jf  TB. 

What  is  the  peculiar  astringent  principal  in  vegetable  astringents  f 
—  Tannin. 

QuERCUS. — What  are  the  officinal  names  for  the  varieties  of  quer- 
cus  ?  —  Quercus  alba^  or  white  oak ;  and  quercus  tinctoria,  or  black 
oak. 

What  part  of  these  is  used  ?  —  The  bark. 

What  are  the  sensible  properties  of  the  oak  bark  ?  —  It  has  a  feeble 
odour,  and  rough,  astringent,  bitterish  taste. 

What  extracts  its  virtues.^ — Water  and  alcohol. 

In  what  form  is  it  used  ?  —  In  powder,  decoction^  and  extract. 

What  is  the  dose  of  these  ?  —  In  powder  from  xx.  to  xxx.  grs. ; 
decoction,  f  3ij. ;  extract,  grs.  xij. 

What  are  its  medicinal  properties  and  uses?  —  It  is  astringent  and 
tonic,  and  is  sometimes  used  internally  in  intermittent  fever,  chronic 
diarrhoea,  and  passive  hemorrhage,  and  externally  in  decoction,  as 
baths  in  scrofula,  in  marasmus,  diarrhoea,  cholera  infantum  by  injec- 
tion }  as  a  wash  in  hemorrhoides,  in  poultices,  to  unhealthy  bleeding 
ulcerg,  &c. 

Are  not  the  leaves  and  acorn  cups  possessed  of  astringent  proper- 
ties?—Yes. 

Galls  (^GdRd), — What  are  these?  (Fig.  331.)  —  Excrescences 
upon  the  young  branches  of  the  quercus  infectoria  and  other  varieties. 

Where  is  the  tree  found  which  produces  them?  —  In  Asia  Minor 
and  the  countries  adjoining. 

What  are  the  varieties  of  galls,  and  which  are  the  best?  —  The 
blue  and  the  white.     The  blue  are  the  best. 

What  are  their  sensible  properties?  —  They  are  astringent,  bitter, 
and  inodorous. 

What  extracts  their  virtues  ?  —  Boiling  water  and  alcohol. 

With  what  substances  are  they  incompatible? — With  the  sulphuric 
and  muriatic  acids,  gelatin,  preparations  of  iron,  &c. 

How  are  they  used,  and  what  are  the  doses  ?  —  In  powder,  gr.  x. 
-XX.;  infusion  made  3ss.  to  Oj.,  and  the  dose  f3ij*  They  are  also 
used  in  ointments,  &c. 

In  what  cases  are  they  used?-— As  a  gargle  in  sore  throat,  aa 
a  wash  and  ointment  in  hemorrhoides,  flabby  ulcers,  &c.,  and  in  de- 
coction as  an  antidote  in  poisoning  from  tartar  emetic. 

Kino.  —  What  are  the  varieties  of  kino  ? — The  African,  Jamaica, 
Botany  Bay,  and  the  East  India  or  Amboyna  kino. 
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T^  hich  '*A  the  variety  most  used^  and  what  is  it  ?—  The  Eudt  India ; 
it  is  an  eztvact. 

What  are  its  characteristics  7 — It  is  in  small,  irregular,  angulated, 
and  shining  fragments,  of  a  dark-brown  colour,  and  easily  pulverized ; 
and  it  has  a  bitter,  astringent,  and  sweetish  taste. 

To  what  does  it  yield  its  virtues  ?  —  To  water  and  alcohol. 

What  are  its  incompatibles  ?  —  Those  of  galls. 

What  are  its  properties  and  uses  ?  —  It  is  an  astringent  tonic,  and 
is  much  used  internally  in  cases  of  diarrhoea,  either  alone'or  in  com- 
bination with  opium,  (also  in  infusion  as  an  injection  in  leucorrhoea, 
in  passive  hemorrhage,  particularly  that  of  the  uterus). 

How  is  it  used,  and  what  are  the  doses  ?  —  In  powder,  from  grs.  x. 
to  XXX.;  infusion  made  with  3ij.  to  f^vj.  of  water;  dose  fsss.  to 
fSiss. 

What  is  objectionable  in  the  tincture? — It  becomes  thick  when 
long  kept. 

Catechu.  — From  what  is  this  derived  ?  (Fig.  332.)  —  From  the 
Acacia  catechu  as  an  extract. 
58 
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Whence  does  it  come  ?  —  From  Hindoostan. 
What  is  its  appearance  and  qualities  ?  —  It  is  of  different  shapes; 

^he  colour,  externally, 
Fig-  332.  is  brown — ^internally, 

lighter;  it  is  inodor- 
ous, and  of  an  astrin- 
gent bitter  taste,  and 
very  brittle ;  the  pow- 
der is  dark-brown. 

To  what  does  it  give 
its  virtues  ?  —  To  wa- 
ter and  alcohol. 

What  are  its  im- 
purities ?  —  Sand  and 
sticks. 

What  are  its  incom- 
patibles  ? — The  same 
as  the  preceding. 

What  are  its  pro- 
perties and  uses?  — 
It  is  tonic  and  astringent,  and  is  used  in  the  same  cases  as  the  pre- 
ceding article,  and  also  in  powder  for  spongy  gums. . 

How  is  it  used  ?  —  In  powder,  infusion,  and  tincture ;  the  latter  is 
the  only  recognised  officinal  form. 

What  is  the  dose  of  the  tincture  ?  — From  f  gss.  to  f  3iij. 

RnATANY  (Kramerta),  —  What  is  the  name  of  the  officinal 
variety,  and  where  docs  it  grow  ?  —  Krameria  triandra,  and  grows  in 
Peru. 

What  part  is  officinal,  and  what  are  its  peculiarities?  —  The 
root  which  is  in  pieces  of  various  sizes,  with  a  dark,  brownish- 
red,  fibrous,  easily  separable  bark,  and  a  ligneous  portion  less 
coloured. 

What  are  its  sensible  properties,  and  to  what  does  it  impart  them  f 
—  It  is  without  smell,  hut  has  a  bitter,  astringent,  and  slightly 
sweetish  taste,  all  of  which  it  imparts  to  boiling  water  and  to  alco- 
hol.    The  colour  of  the  powder  is  reddish. 

What  are  its  medicinal  properties  and  uses  ?  — Tlie  same  as  those 
of  kino  and  catechu,  but  is  particularly  beneficial  as  an  injection 
(when  made  in  infusion  hy  displacement)  in  affections  of  mucous 
membranes. 

How  is  it  used,  and  what  are  the  doses? — It  is  used  in  powder, 
grs.  xx.-xxx. ;  decoction  or  infusion,  made  3j.  to  Oj.  of  boiling  water; 
dose  f^ij -f3ij.;  tincture,  f3i.-f3ii. ;  extracts,  grs.  x.-xv. 

Logwood  {HsematoxyJon),  —  What  is  the  name  of  the  tree  fnim 
which  this  is  derived,  and  what  is  the  part  used  ? — It  is  the  wood  of 
^he  tree  Hoematoxylon  campechianum. 
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Where  does  it  come  from  ?— -From  Campeach j  and  the  shores  of 
Hondaras  Bay. 

How  is  it  kept  in  the  shops  ?  —  In  chips  or  powder,  and  extract. 

What  are  its  sensible  properties,  and  to  what  does  it  impart  them  ? 
—  It  has  a  slight  peculiar  odour,  and  an  astringent,  sweetish  taste, 
which  it  imparts  to  water  and  alcohol. 

What  is  its  peculiar  principle  ?  —  Hematin. 

What  are  its  medicinal  properties  and  uses  f  —  It  is  mildly  astrin- 
gent and  tonic,  and  devoid  of  irritating  properties,  and  is  used  in 
diarrhoea,  chronic  dysentery,  &c. 

How  is  it  used,  and  what  are  the  doses? — It  is  used  in  decoction 
and  extract.  The  decoction  is  made  by  putting  3j.  to  Oij.  of  water, 
and  boiling  to  Oj. ;  the  dose  is  f  3ij.  The  extract  which  is  prepared 
by  evaporating  ^e  decoction  to  dryness,  is  given  in  from  grs.  x.  - 
zxx. 

Cranesbill  (Geranium): — ^What  part  is  used?— The  root  of  the 
geranium  maculatum. 

Where  is  this  found  ? — In  the  forests  of  our  own  country. 

What  is  the  appearance  of  the  root  ?  —  It  is  horizontal  and  fleshy, 
with  short  fibres,  and  sends  up  annually  an  herbaceous  stem.  The 
root  when  dried  is  in  pieces  from  one  to  three  inches  in  length, 
flattened  and  contorted,  and  of  an  amber-brown  color. 

What  are  its  sensible  properties,  and  to  what  does  it  impart  them  ? 
— It  is  inodorous  and  astringent,  and  imparts  its  virtues  to  water  and 
alcohol. 

What  are  its  medicinal  properties  and  uses?  —  It  is  powerfully 
astringent,  and  is  used  in  diarrhcDa,  hemorrhages,  and  as  an  applica- 
tion to  flabby  ulcers,  leucorrhcea,  and  aphthous  ulcers  of  the  mouth. 

How  is  it  given,  and  what  are  the  doses? — In  powder,  grs.  xx.- 
zxx. ;  in  decoction,  made  by  boiling  3i.  in  a  Ojss.  of  water  to  Oj. , 
the  dose  is  f  3j.-f  3ij. 

Blackberry  Boot  (Rvhm  viUosui);  and  Dewberry  Root 
{Rubus  trivtalis). — What  part  of  these  plants  are  used  ? — ^The  roots, 
and  they  are  similar  in  their  medicinal  qualities. 

What  is  the  distinction  between  these  plants  ? — ^The  former  is  the 
high  blackberry,  the  latter  is  the  creeping. 

In  what  part  of  the  roots  does  the  most  medicinal  quality  lie  ? — In 
the  bark. 

What  are  their  sensible  qualities,  and  to  what  do  they  impart  their 
virtues  ? — ^They  are  inodorous,  bitterish,  and  strongly  astringent,  and 
impart  their  virtues  to  boiling  water,  and  to  diluted  alcohol. 

In  what  cases  are  they  used  ?  —  They  are  astringent,  and  are  used 
chiefly  in  aflections  of  the  bowels. 

How  are  the  roots  used,  and  what  is  the  dose  of  each  ? — ^In  powder. 
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pre.  XX.  -XXX,  and  decoction,  made  by  boiling  3j.  in  Ojss.  of  water 
to  Oj.  i  the  dose,  f  3j.  -f  3ij. 

UVA  Ursi.  — What  is  the  common  name  for  this  plant  ?— Bear- 
berry. 

What  part  is  officinal?  —  The  leaves  of  the  Arctostaphylos  uva 
ursi. 

What  is  the  character  of  the  plant  ?  —  It  is  a  small,  trailing  erer- 
green  shrub,  native  in  this  country  and  in  Europe, 

What  are  the  characteristics  of  the  dried  leaves,  and  to  what  do 
they  impart  their  virtues? — They  are  about  an  inch  long,  a  bright 
green  on  the  upper  surface,  and  pale  and  vesicular  below ;  and  when 
powdered  they  have  a  light-brown  colour,  bitterish,  strongly  astringent 
and  sweetish  taste,  and  impart  their  virtues  to  water  and  alcohol. 

What  are  the  active  principles  ? — Tannic  acid  and  bitter  extractive 
matter. 

To  what  complaints  are  they  adapted?  —  To  renal  affections;  in 
gravel,  chronic  nephritis,  ulceration  of  the  kidneys^  &c.,  also  in 
leucorrhoea,  gleet,  &c. 

In  what  form  are  the  leaves  used,  and  what  are  the  doses?— In 
powder  dj.-3j-9  three  or  four  times  a  day;  and  of  the  decoction, 
made  3j.  to  Oj.  of  water;  dose,  f3j.-f  3ij. 

What  are  some  of  the  other  vegetable  astringents  which  possess 
properties  alike,  and  which  are  used  in  the  same  cases  as  those  men- 
tioned before?— ^The  pipsissewa;  the  rosa gallica;  the  rosa  centifolia; 
the  diospiros  virginiana ;  the  tormentil,  &c. 

MINERAL    ASTRINGENTS. 

Alum  (AJumen). — For  the  chemical  relations,  &o.,  see  Chemhtry. 

What  is  its  sensible  properties  ?  —  It  has  a  white  colour,  the  tas^<e 
is  astringent,  sour,  and  sweetish,  and  it  is  without  odour. 

In  what  cases  is  it  used?  —  In  the  same  cases  as  the  vegetable 
astringents. 

Is  it  ever  used  locally?  —  Yes. 

How  is  alum  curd  formed,  and  for  what  is  it  used? — By  briskly 
agitating  a  solution  of  alum  with  the  white  of  egg,  and  is  used  iu 
ophthalmia. 

How  is  alum  administered  internally,  and  what  is  the  dose  ?  —  In 
powder,  gre.  v.-xv.  every  three  or  four  hours.     In  pill  or  solution. 

What  are  its  chemical  incompatibles  ? — ^The  alkalies  and  their  car- 
bonates, tartrate  of  potassa,  acetate  of  lead,  and  it  is  said  also  the 
vegetable  astringents. 

What  are  its  effects  upon  the  system  ?  —  It  is  astringent,  and  to  a 
certain  degree  refrigerant,  and  when  taken  in  large  quantities,  it  dis- 
tresses the  stomach,  and  when  in  still  larger  quantities,  it  purges  and 
vomits  ;  in  small  quantities  it  constipates. 

What  are  its  uses  ? — It  is  beneficial  in  the  same  cases  that  vegeta- 
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ble  astnDgents  are,  as  a  local  applioation,  as  a  Bijptic  in  hemorrhages, 
also  as  a  gargle ;  it  has  been  used  as  an  emetic  in  croup,  and  also  as 
remedy  for  whooping  oough. 

How  is  alum- whey  prepared? — By  boiling  alum  ^ij.  in  Oj.  of  milk^ 
and  straining;  the  dose,  f^ij. 

How  is  dried  alum  prepared,  and  for  what  is  it  used  ? — It  is  pre- 
pared by  driving  oS  the  water  of  crystallization  by  heat,  and  is  used 
as  an  esoharotio. 

Lbad — (^Plumhum).  —  For  the  chemical  relations^  see  Chemiury, 

Is  metallic  lead  mediciaai  ?  —  No. 

What  effects  have  the  preparations  of  lead  when  taken  in  large 
doses  7  —  Poisonous. 

What  preparation  of  lead  is  probably  not  poisonous  ?  —  The  sul- 
phate. 

What  are  the  antidotes  for  the  poisonous  action  of  lead  ?  —  The 
sulphate  of  soda  or  magnesia. 

What  are  the  preparations  of  lead  used  in  medicine  ?  —  The  semi- 
vitrified  ozide^  or  litharge  j  the  carbonate,  acetate,  and  subacetate. 

Lttharoe. — ^For  chemical  properties  and  relations,  see  Chemistry. 

What  is  its  appearance  f  —  It  is  in  small,  vitrified^  brilliant  scales, 
sometimes  red  and  sometimes  yellow. 

Has  it  any  smell  or  taste?  —  No. 

What  are  its  impurities  ?— ^Iron,  copper,  silver,  and  silica. 

For  what  is  it  chiefly  used?  —  For  the  preparation  of  the  lead 
plaster. 

For  what  b  the  lead  plaster  used  ? — As  an  application  to  excoriated 
surfaces,  and  for  the  preparation  of  other  plasters. 

How  is  this  prepared?  —  By  taking  litharge  powdered,  Ibv.,  01. 
oliv.  cong.  j.y  Aqua,  Oij.,  and  boil  them  over  a  fire,  continually  stirring 
them. 

Plumbi  Carbonas.  —  What  is  the  ordinary  name  for  this?  — 
White  lead.     See  Chemhtry, 

What  are  its  sensible  properties  ? — It  is  white,  heavy,  opaque,  and 
insoluble. 

Is  not  this  one  of  the  most  poisonous  salts  of  lead  ?  — Yes. 

Is  it  often  used  internally  ?- —  No. 

For  what  is  it  used  externally  ?  —  As  an  application  to  ulcers,  and 
to  inflamed  and  excoriated  surfaces,  and  is  generally  applied  by 
sprinkling  the  powder  over  the  part,  or  in  the  form  of  cerate. 

What  are  the  antidotes  for  its  poisonous  effects  ? — Opium,  and  mild 
aperients,  as  magnesi^a  sulphas,  castor-oil,  and  diluent  drinks,  and 
alum. 

Plttmbi  Aoetas.  —What  is  the  ordinary  name  for  this  ?  —  Sugar 
of  lead. 

How  is  it  prepared,  and  what  is  it  chemically  ?  —  By  boiling  the 
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carbonate  in  dilate  acetie  acid;  chemically  it  coDBists  of  one  part  of 
acetic  acid,  one  of  the  protoxide,  and  three  of  water     See  Chemistry. 

What  is  the  appearance  of  the  crystals,  and  what  effect  has  ex- 
posure upon  them  ?  —  They  are  white,  needle-shaped,  prismatic,  and 
effloresce  on  exposure. 

What  are  the  sensible  properties  ? — ^It  has  a  sweet;  astringent  taste, 
but  without  smell. 

In  what  is  it  soluble? — In  water  and  alcohol. 

What  are  its  incompatibles  ?  —  The  mineral  acids  and  their  soluble 
salts,  the  alkalies  and  their  carbooateS;  vegetable  astringents  and  mu- 
cilages, excepting  gum. 

In  what  diseases  is  it  applicable?  —  In  diarrhoea,  dysenteiy,  hemor- 
rhage, &c.,  and  externally  as  a  styptic,  and  to  subdue  inflammation, 
and  as  an  injection  in  gonorrhoea,  gleet,  &o. 

How  it  is  used? — Both  externally  and  internally;  externally  in 
grs.  j.-ij.  to  fgi.  of  water,  and  to  the  sound  skin,  ^ij.  to  Oj.  of  wa- 
ter; internally,  in  combination  with  opium,  gr.  ss.  to  grs.  iij.,  eyery 
two  or  three  hours,  in  pill  or  solution. 

Liquor  Plumbi  Subacetas. — What  is  the  common  name  for 
this  ?  —  Goulard's  extract  of  lead. 

How  is  it  prepared  ?  —  By  boiling  litharge  either  in  vinegar  or  a 
solution  of  the  acetate  of  lead. 

What  is  its  taste  and  colour? — It  is  of  a  yellowish  colour  when 
made  with  vinegar,  but  otherwise  lighter  coloured,  and  it  has  a  sweety 
astringent  taste. 

What  effect  has  exposure  upon  it  ?  —  It  decomposes  it. 

How  much  is  it  diluted  for  use  ? — ^In  the  proportion  of  from  f  sij.- 
f^iij.  to  the  pint  of  water. 

CsRATUM  Plumbi  Subaobtas.  —  What  is  the  common  name  for 
this  ?  —  Goulard's  cerate. 

From  what  is  this  prepared  ?  —  From  the  solution  of  the  subace- 
tate,  by  combining  with  it  white  wax,  olive  oil,  and  camphor. 

In  what  cases  is  it  applicable  ?  —  In  ulcers,  and  abraded  surfaces, 
and  especially  for  blisters  indisposed  to  heal. 

Are  not  the  preparations  of  the  other  metals  generally  astringent  ? 
—  Yes. 

TONICS. 

What  are  tonics  ?  —  Medicines  which  moderately  and  permanently 
exalt  the  energies  of  all  parts  of  the  system  without  necessarily  pro- 
ducing any  apparent  increase  in  their  natural  action. 

In  what  state  of  the  system  are  tonics  indicated  ? — ^When  the  vital 
action  is  depressed  below  the  standard  of  health. 

How  do  tonics  act  ?  — They  increase  the  energy  of  the  stomach  and 
bowels,  and  produce  an  invigoration  of  the  nervous  system  and  oirou- 
latory  apparatus. 
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How  would  you  classify  toDics  ? — ^Tnto  tonics  of  animal  origin,  pure 
bitierS;  bitters  pecaHar  in  properties,  aromatics,  and  mineral  tonics. 

TONICS    OV    ANIMAL    ORIGIN. 

Which  is  the  most  important  of  these? — Cod  liver  oil  {Oleum 
Morrhuas). 

Whence  jm  this  obtained?  —  From  the  livers  of  the  common 
codfish,  or  gadns  morrhua.  The  livers  are  either  exposed  to  the 
sun,  and  the  oil  skimmed  off,  or  they  are  boiled  and  the  floating 
oil  taken,  or  they  are  expressed.  When  pure,  it  is  of  a  golden-yellow 
colour,  and,  when  less  so,  of  a  brownish  or  wine  colour,  and  as  it  is 
darker  so  is  its  purity  deteriorated.     It  is  composed  of  a  peculiar 

Erinciple,  called  </<iduin,  without  efficacy,  and  biliaiy  principles^  a 
ttle  iodine,  olein,  and  margarin. 

What  are  its  effects  upon  the  system? — An  excellent  tonic,  pro- 
ducing an  increase  of  fat  and  general  strength  to  the  whole  system. 
Its  action  upon  the  debilitated  anemic  system  is  peculiar  to  itself,  no 
other  known  agent  producing  so  desirable  results  and  so  speedily. 

In  what  cases  is  it  used?  —  In  general  torpor  and  debility,  with 
defective  powers  of  nutrition,  and  assimilation;  without  inflammation 
of  the  stomach ;  or  too  great  general  plethora.  It  is  used  extensively 
in  phthisis  pulmonalis,  the  various  forms  of  scrofula,  cutaneous  dis- 
eases, chronic  rheumatism,  marasmus,  rachitis,  &c. 

How  may  it  be  administered? — Either  by  itself  or  in  porter  or 
ale,  or  in  the  juice  of  the  sweet  orange,  or  in  combination  with  tinot. 
gent,  and  card.  comp.  The  dose  is  a  teaspoonful  for  a  child,  and  a 
tablespoonful  for  an  adult,  three  times  per  day. 

^URE    BITTERS. 

What  are  the  peculiar  characteristics  of  the  pure  bitters?  —  They 
are  less  stimulant  than  the  others,  and  more  purely  tonic. 

Quassia. — What  is  this?  —  The  wood  of  the  quassia  excelsa  and 
simaruba  amalii,  trees  of  the  West  Indies. 

How  is  it  kept  in  the  shops,  and  how  does  it  come  to  market  ?  — It 
comes  in  billets,  but  is  kept  in  shavings  or  raspings. 

What  are  the  properties  of  the  wood?  —  The  texture  is  fibrous,  the 
colour  is  yellow,  but  becomes  dark  by  exposure  3  it  is  inodorous,  and 
of  a  bitter  taste. 

What  is  its  active  principle,  and  to  what  does  it  impart  its  virtues  ? 
— The  active  principle  is  quassin,  and  it  imparts  its  virtues  to  water 
and  alcohol. 

What  are  its  efitscts  upon  the  system,  and  for  what  is  it  used  ?  — It 
is  a  simple  tonic,  and  is  used  in  convalescence  from  acute  diseases,  in 
impaired  digestion,  and  general  debility  of  the  system. 

In  what  &rm  is  it  used,  and  what  is  the  dose?  — In  infusion,  made 
with  3;ij.  to  Oj.  of  cold  water;  dose,  fjij.  three  or  four  times  a  day; 
extract,  grs.  ij.;  tincture,  fsj.-fjij. 
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(loLD  Thread  (^Copiut).— What  is  tliis?  (Fig.  333.)— Tlie  root 
of  the  coptis  trifolia,  which  grows  in  the  United  States. 

Fig.  888. 


What  is  the  appearance  of  the  root,  and  to  what  does  it  impart  its 
nrtues  ? — It  is  in  threads^  yellow  in  colour,  and  imparts  ite  viitues 
to  water  and  alcohol. 

What  la  the  dose  used  ?  —  Similar  to  quassia. 

Gentian. — What  part  is  used? — The  root  of  the  gentiana  lutea, 
(Fig.  334,)  which  grows  in  the  Appeuines,  Pyrenees,  and  Alps. 

Describe  this  medicine.  —  It  b  brought  to  market  either  in  longi- 
tudinally or  transversely  sliced  pieces,  twisted  and  wrinkled,  grayish- 
brown  externally  and  yellowish  within,  and  of  a  sofi  spongy  texture. 
The  powder  is  dirty-yellow. 

What  are  its  sensible  properties,  and  to  what  does  it  yield  its  Tir- 
tues? — It  has  a  feeble  and  peculiar  odour,  the  taste  is  sweetish 
bitter,  and  it  yields  its  virtues  to  water  and  alcohol. 

In  what  oases  is  it  used  ? — ^In  the  same  as  the  preceding  articles. 

How  is  it  used,  and  what  are  the  doses? — In  powder,  grs.  x.~xl. ; 
infusion,  made  ^ss.  to  Oj.  water;  doee,  f.  §ij.;  compound  infusion 
*nd  tincture,  of  each  the  dose  is  f  5j.-f  jij. ;  extract,  gr.  v.-xxx. 

In  what  was  this  a  chief  ingredient  ? — ^In  Portland  powder. 

Docs  not  the  infusion  ferment  when  kept  too  long? — Yes. 
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American  Centaury  (Salhafia). — What  la  the  name  of  the 
plant  from  whioh  this  is  derived,  and  what  part  is  used  ? — ^The  whole 
of  the  plant  Sabhatia  angularis,  whioh  is  indigenous.  It  should  be 
collected  when  in  bloom. 

What  is  its  appearance? — It  has  an  annual,  herbaceous,  fibrous 
root,  with  an  erect,  smooth,  four-sided  stem,  rising  one  or  two  feet  in 
height;  the  leaves  are  considerable  in  length  and  width,  ovate,  acute, 
entire,  and  nerved ;  the  flowers  are  numerous. 

What  are  its  sensible  properties,  and  to  what  does  it  impart  its 
virtues  ?  —  It  is  a  strong  and  pure  bitter,  and  imparts  its  virtues  to 
water  and  alcohol. 

In  what  cases  is  it  applicable?  —  In  the  same  as  the  preceding 
articles,  also  in  intermittent  fever. 

How  is  it  given,  and  what  is  the  dose  ? — ^In  infusion,  Ji.  to  Oj.  of 
water;  the  dose  is  f|^ij. 

CoLUMBA  (Colombo),  — What  is  this  ? — The  root  of  the  Cocculus 
palmatus,  a  plant  growing  in  Mozambique  and  the  south  ea<<tern 
eoaat  of  Africa. 

What  is  the  appearance  of  the  root  when  it  reaches  us?  —  (Pig. 
835.  p.  694.) — ^It  is  in  slices ;  the  cortical  portion  is  bright  yellow  and 
slightlv  greenish,  and  covered  with  a  brownish,  wrinkled  oulaole ;  the 
medullary  portion  is  light  spongy  yellow,  more  or  less  shrunk,  and 
marked  with  concentric  circles  and  radiated  lines. 

What  is  the  odour  and  taste,  and  to  what  does  it  impart  its  virtues  ? 
—  It  has  an  aromatic  odour,  and  the  taste  is  bitter :  it  imparts  ittf 
virtues  to  water  and  alcohol. 
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What  18  the  colour  of  the  powder  f — ^It  has  a  greenish  tinge,  whicli 
becomes  brown  by  exposure. 

What  are  its  chief  ingredients  ^-^Colombin,  starch,  mucilage,  and 
volatile  oil. 

In  what  cases  is  it  used  and  what  are  its  peculiar  tonic  properties  7 
*-It  is  used  in  the  same  cases  as  quassia,  &c.,  and  is  peculiarly  mild 
and  unirritating  to  the  stomach,  and  especially  useful  as  a  tonic  in 
dyspepsia. 

How  is  it  used,  and  what  are  the  doses? — In  powder,  grs.  x. — 
zzz. ;  infusion,  made  §ss.  to  Oj.  of  water;  dose,  fSj.-fSij->  ^^^^ 
ture,  f  588 -f^j- 

What  is  the  objection  to  the  infiision  ? — It  underjroes  spoutaneoufl 
nhange  from  the  presence  of  starch. 
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BITTERS  OF  PEOULIAB  PROPERTIES. 

Peruvian  Bark  (Cinchona) Whence  is  this  derived?  (Figs. 

836^  337.) — From  tne  bark  of  the  different  species  of  cinchona^  a 
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natire  of  the  Andes  in  South  America,  extending  from  La  Pai  in 
Bolivia  to  San^  Martha  on  the  north  coast 

What  are  the  officinal  varieties?  —  The  pale  bark  (Cinchona 
pallida) ;  the  yellow  bark  (Cinchona  flava) ;  the  red  bark  (Cinchona 
rubra). 

Under  wjiat  name  do  the  other  varieties  go  ? — Carthagena  barks. 

Which  are  the  pale  barks,  and  describe  them  ?  —  The  commercial 
Loza  and  Lima  barks,  which  come  to  market  in  pieces  of  various 
sizeS;  singly  and  doubly  quilled  ]  the  finer  varieties  are  about  the  size 
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of  a  goose-quill ;  externally  tbey  are  more  or  less  rougfa,  and  of  a 
grayish  colour ;  ioternally  they  are  smooth  and  velvety,  bat  in  the 
coarser  kindn  they  are  rough  and  HgDeous  ]  the  colour  is  brownish- 
orange.     The  colour  of  the  powder  is  pale  fawn. 

What  are  their  sensible  properties?  —  Their  taste  is  bitter  and 
moderately  astringent^  and  the  better  kind  have  an  agreeable  feeble 
odour. 

What  is  the  chemical  characteristic  of  the  pale  barks  ?— They  con- 
tain a  larger  proportion  of  cinchonia  than  of  quinia. 

What  is  the  yellow  bark  called  in  commerce  ? — Galisaya  bark  (thia 
is  different  from  t^e  common  yellow  bark). 

What  are  the  fornos  of  this  variety  ? — The  quilled  and  the  flat. 

Describe  these  varieties? — The  quilled  bark  is  in  pieces  of  various 
lengths  and  thicknesses;  the  epidermis  is  brownish,  with  yellow 
lichens  upon  it ;  it  is  covered  with  fissures  and  wrinkles,  which  sur- 
round the  quills ;  it  is  of  a  fibrous  texture,  and,  when  broken,  pre- 
sents shining,  vellow,  transparent  points.  The  flat  bark  comes  in 
larger  pieces ;  aestitute  of  epidermis ;  it  has  a  yellowish  colour  both 
inside  and  out;  it  is  more  fibrous  than  the  quilled,  less  compact  and 
less  bitter;  the  powder  is  between  an  orange  and  a  brown  in  colour. 
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What  are  the  sensible  properties  of  this  variety  ? — ^It  has  a  strong 
bitter  taste,  with  little  astringency,  and  a  faint  odour. 

What  is  the  peculiarity  of  this  variety  of  bark  ?  —  It  contains  more 
quinia  than  cinchonia ;  and  hence  is  the  best. 

What  are  the  varieties  of  the  red  bark,  and  describe  them  ?  —  The 
quilled  and  the  flat;  some  entirely  rolled,  some  partially;  the  quilled 
are  in  pieces,  which  vary  in  size  and  thickness;  the  flat  variety  is 
often  very  large  and  thick,  and  covered  with  a  reddish-brown  or  gray 
epidermis,  which  is  rugged  Bnd  wrinkled,  and  often  covered  with  warts ; 
there  is  a  dark-red,  brittle,  compact,  fibrous  layer  beneath  the  epider- 
mis, which  has  some  bitterness  and  astringency;  the  colour  of  the 
powder  is  reddish-fawn. 

What  are  the  sensible  qualities  of  the  red  bark,  and  how  is  it  cha- 
racterized ?  —  It  has  a  bitter  and  astringent  taste ;  the  odour  is  simi* 
lar  to  that  of  the  other  good  barks ;  it  is  characterized  by  containing 
equal  quantities  of  quinia  and  cinchonia. 

What  are  the  varieties  of  the  Carthagena  barks? — The  yellow 
Garthagena  or  common  yellow  bark,  the  brown,  and  the  red. 

What  is  the  general  appearance  and  taste  of  all  the  Carthagena 
barks?  —  They  have  a  white,  micacious  appearance  of  epidermis,  with 
a  taste  less  bitter  and  more  nauseous  thaa  the  officinal  varieties. 

What  is  the  proportion  of  <]^uiniaand  cinchonia  in  this  variety,  com- 
pared with  the  officinal  varieties  ?  — It  contains  less  of  these  than  the 
officinal  do. 

What  are  the  active  principles  of  bark  ?  —  Quinia  and  cinchonia, 
combined  with  kinic  acid.  They  also  contain  tannin  and  colouring  matter. 

What  two  other  principles  have  been  lately  discovered  ? — Quinidia, 
and  quinoidia.  The  former  of  these  is  procured  by  precipitating  a 
Holution  of  one  of  its  salts  by  an  alkali.  It  is  in  hard,  shining,  colour- 
loss  crystals,  and,  when  powdered,  it  is  snow-white.  It  is  scarcely 
soluble  in  cold  water,  and  slightly  so  in  boiling.  It  has  a  less  bitter  taste 
than  quinia ;  it  is  dissolved  by  alcohol,  and  not  so  readily  by  ether ; 
it  is  much  less  soluble  in  ether  than  quinia,  and  much  more  soluble 
in  it  than  cinchonia;  quinoidia,  also  called  quinoidine,  and  amorphous 
quinia,  is  uncrystallizable.  It  is  obtained  from  the  mother  liquors 
of  the  sulphate  of  quinia,  by  the  addition  of  an  alkaline  carbonate. 
It  is  thought  to  be  a  mere  modification  of  quinia.  It  ia amorphous; 
has  a  yellowish-white  or  brownish  colour,  and  very  bitter  taste.  The 
sulphate  of  quinidia  may  be  used  in  similar  cases  and  doses  with  the 
Bulph.  quinia* 

Cinchonia. — What  are  the  properties  of  cinchonia? — It  is  a 
white,  crystalline  substance,  almost  insoluble  in  cold  water,  soluble  in 
boiling  alcohol,  slightly  soluble  in  ether  and  the  fixed  oils,  and  is  less 
bitter  than  quinia.  .   .  . 

QUIKIA. — How  is  quinia   obtained?  —  By  treating  its  sulphate 
with  the  solution  of  an  alkali;  collecting  the  precipitate^  and  washing 
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it  till  the  water  comes  away  tasteless ;  then  drying  it,  and  dissoMug 
it  in  alcohol  at  97^  Fahrenheit,  and  slowly  evaporating  the  solution. 

Decribe  qninia.  —  It  is  a  whitish,  flocculent  powder,  not  ciystal- 
Hzable  like  cinchonia,  but  it  may  be  crystallized  in  pearly,  silky  nee- 
dles ;  it  is  fdsible,  intensely  bitter,  insoluble  in  water,  soluble  in  alco- 
hol and  ether,  and  the  fixed  and  volatile  oils. 

With  what  aoids  of  difficult  solubility  do  these  alkalies  form  salts? 
— ^With  the  tartaric,  oxalic,  and  gallic. 

What  are  the  incompatiblee  of  bark  ? — The  alkalies^  alkaline  earths, 
astringent  infusions,  &o. 

How  is  bark  most  powerful  ? — In  substance ;  but  it  nauseates  and 
vomits  in  this  form. 

What  are  the  effects  of  bark  upon  the  system  ?  —  Tonio  and  anti- 
intermittent.  In  small  doses  it  acts  like  simple  bitters;  in  larger  it 
purges ;  and  in  still  larger,  constipates  and  nauseates. 

In  what  cases  is  it  peculiarly  applicable? — In  all  intermittent  dis- 
eases where  there  does  not  appear  to  be  much  increased  action  of  the 
pulse,  or  irritability  of  the  brain. 

Whatts  the  dose  of  the  bark?  —  5i.,  repeated  so  that  from  ^L  to 
^ij.  may  be  taken  between  the  paroxysms  of  an  intermittent  fever. 

How  is  the  infusion  and  decoction  made,  and  what  are  the  doses  f 
— The  infusion,  with  5i-  to  Oj.  of  boiling  water;  the  decoction,  Ji. 
to  Oj.  of  water,  and  boil  ten  minutes  in  a  covered  vessel)  dose,  f  5ij. 
three  or  four  times  a  day. 

How  is  the  compound  infusion  made ?-^  With  S'l-  of  bark  to  Oj. 
of  water,  with  f^i.  of  sulph.  acid,  arom.;  the  dose  is  f§ij. 

What  are  the  ingredients  of  the  tr.  cinch,  comp.,  and  its  dose  f  — 
Bark,  orange  peel,  serpentaria,  safiron,  red  saunders,  and  alcohoL 
The  dose  f  3j.  to  f  Jss. 

What  are  the  oUier  preparations  and  doses  ?  —  The  tincture,  dose 
f,^i.  to  f^ss.;  extract,  dose  grs.  x.-xxx.;  sulph.  quinia,  and  sulph. 
cinchonia. 

Sulphate  of  Quinia. — How  is  this  prepared? — By  taking  cali- 
saya  bark,  lime,  sulphuric  acid,  acohol,  and  animal  charcoal  and  dis- 
tilled water;  boil  the  bark  with  the  water  acidulated,  filter  the  Honor, 
then  add  lime,  while  constantly  stirring;  then  wash  the  precipitate 
with  distilled  water;  then  dry  and  digest  it  with  heated  alcohol,  and 
repeat  the  process  till  the  alcohol  b  no  longer  bitter;  mix  the  tinc- 
tures, and  distil  the  alcohol  till  a  brown,  viscid  liquid  remains  in  the 
retort;  then  add  sufficient  diluted  sulph.  acid  to  saturate  it;  then  add 
the  animal  charcoal ;  and,  after  evaporating  sufficient  liquor,  filter  it, 
and  set  it  aside  to  crystallize. 

What  is  the  character  and  taste  of  the  crystals?  —  Fine,  silky, 
flexible,  and  intensely  bitter. 

In  what  is  it  soluble? — It  is  slightly  soluble  in  cold  water,  more 
80  in  boiling  water,  and  soluble  in  alcohol  and  ether;  the  dilute  acids 

vQur  iti»  solubility. 
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How  macli  sulph.  quinia  is  equal  to  an  ounce  of  bark  ? — Grs.  viii. 

Why  is  the  sulphate  of  quiuia  preferable  to  bark  in  substance  ?  — 
Because  it  does  not  disgust  the  patient  or  sicken  him  in  the  same 
manner  as  bark;  it  is  also  more  convenient  for  the  administration 
of  large  doses,  and  as  a  simple  tonic  is  much  to  be  preferred. 

What  are  the  doses  of  it?  —  As  an  anti-intermittent,  gr.  i.-ii. 
every  hour  or  two  between  the  paroxysms ;  as  a  tonic,  gr.  i  -  gr.  J, 
three  or  four  times  a  day. 

How  is  it  given  ? — ^In  pill  and  solution. 

How  has  the  sulphate  been  adulterated,  and  how  may  you  detect 
the  adulterations  ?  —  It  has  been  adulterated  with  lime,  sugar,  man- 
nite,  starch,  and  stearine,  Epsom  salts,  &o.  These  may  be  detected 
by  noticing  the  solubility  of  the  sulphate  in  different  menstrua,  by  the 

Fig.  888. 


chemical  relations  to  other  substances ;  the  presence  of  any  mineral 
substance  not  readily  volatilizable  may  be  detected  by  exposing  the 
sulphate  of  heat,  when  all  the  sulphate  will  be  driven  off. 
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What  arc  the  peculiarities  of  the  sulphate  of  cinchonia?  —  The 
cr3rstals  arc  larger  and  more  soluble  than  the  sulph.  quinla,  aud  it  has 
a  peculiar  bitter  taste. 

Dogwood  (Cornus  Florida),  (Fig.  338,  p.  699.)  — What  part  of 
this  is  officinal '/ — The  bark  of  the  branches  and  of  the  root. 

Is  this  tree  exotic  or  indigenous  ?  —  Indigenous. 

What  is  the  appearance  and  sensible  properties  of  the  bark  ? — The 
bark  is  reddish-gray  and  brittle,  the  epidennis  is  fawn-coloured,  the 
powder  is  reddish-gray^  it  has  a  feeble  odour  and  a  bitter  astringent 
aromatic  taste. 

To  what  does  it  yield  its  virtues? — To  water  and  alcohol. 

What  are  its  effects  upon  the  system  ?  —  Similar  to  those  of  cin- 
chona. 

How  is  it  used,  and  what  are  its  doses  ? — In  powder,  the  dose  3j. ; 
in  decoction,  made  5j.  to  Oj.  of  water,  dose  f^j.-fSu* 

Prunus  Virginiana,  or  Wild  Cherry  Tree  Bark Where 

is  the  tree  found  ?  —  In  this  country. 

Whence  is  the  bark  obtained  ?  —  From  the  stems,  branches,  and 
loot. 

Fig.  889. 


What  is  the  appearance  of  the  bark  in  market? — ^It  is  in  pieces  of 
various  sizes,  curved,  and  of  a  lively  cinnamon  colour,  bnttle  and 
pulverizable  j  the  powder  is  fawn-coloured,  and  darkens  by  exposure 
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What  is  its  odour  and  taste,  and  to  what  does  it  impart  its  virtues  ? 

—  The  odour  is  that  of  peach  hlossoms,  the  taste  is  bitter  and  aro- 
matic ;  it  imparts  its  virtues  to  water  and  alcohol. 

What  are  its  active  principles  ?  —  Hydrocyanic  acid;  tannic  acid, 
and  bitter  extractive  matter. 

What  effect  has  heat  upon  it? — ^It  drives  off  ihe  hydrocyanic  acid. 
'      What  are  its  effects  upon  the  system,  and  in  what  cases  is  it  used  ? 

—  It  is  tonic  and  sedative,  and  is  beneficial  in  cases  of  debility  con- 
joined  with  irritability  of  the  circulatory  and  nervous  systems,  and  is 
applicable  in  cases  of  pulmonary  disease^  hectic  and  intermittent 
fevers,  &o. 

In  what  form  is  it  used,  and  what  arc  the  doses  ? — In  powder,  dose 
Sj.-^ss;  cold  infusion,  made  with  ^ss.  to  Oj.  of  water,  dose  f^ij* 
three  or  four  times  a  day.     Syrup,  dose  3i. 

Chamomile  (Anihemis). — ^The  flowers  of  what  plant  is  this?  (Fig. 
339,  p.  700.)  — The  anthemis  nobilis,  an  European  plant. 

Which  flowers  are  the  best,  the  single  or  the  double  ? — The  single. 
What  are  their  sensible  properties,  and  to  what  do  th^y  impart 

Fig.  840. 
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their  virtues  ? — ^They  have  a  fragrant,  pecnliar  odonr,  and  bitter^  plea- 
sant taste,  and  impart  their  virtues  to  water  and  alcohol. 

What  are  their  active  principles?  —  Bitter  extractive  and  vola- 
tile oil. 

In  what  cases  are  they  used? — They  are  mild,  tonic,  and  are  used 
in  dvspepsia,  intermittent  fever,  &c. 

How  are  they  used? — In  cold  infusion,  3j-  *<>  Oj.  of  water,  the 
dose  is  f^ij.  several  times  a  day. 

Thoroughwort  {Eupatorium), — What  part  is  used?  (Fig.  340, 
p.  701). — The  whole  of  the  plant  eupatorium  perfoliatum,  or  boneset, 
an  indigenous  herb. 

What  are  its  sensible  pro- 


Fig.  841. 


perties, 


and  to  what  does  it 


impart  them  ? — It  has  a  feint 
odour,  strongly  bitter  and 
peculiar  taste,  which  it  im- 
parts to  water  and  alcohol. 

What  are  its  medicinal  pro- 
perties, and  for  what  is  it 
used  ?  —  It  is  tonic  and  dia- 
phoretic, and  in  large  doses 
an  emetic  and  aperient;  it  is 
used  in  remittent  fevers^ 
catarrhs,  rheumatism,  &o. 

As  a  tonic  how  is  it  used, 
and  what  are  the  doses?  — 
In  powder^  the  dose  is  grs. 
ZX.-XXX.,  every  two  or  three 
hours;  cold  infusion,  made 
3j-  to  Oj.  of  cold  water; 
dose,  fSj'-^Sij'  every  three 
or  four  hours. 

Virginia  Snakeroot 
(Serpentaria.)  —  What  part 
is  used?  (Fig.  841.)  — The 
root-  of  the  Aristolochia  ser- 
pen taria,  an  indigenous  her- 
baceous plant. 

What  is  the  appearance 
and  sensible  properties  of  the 
root?  — It  is  in  tufts  of  long, 
slender,  interlaced  fibrils,  at- 
tached to  a  head;  it  has  a 
yellow  colour  when  fresh,  but  becomes  dark  by  exposure ;  the  powder 
has  a  grayish  tinge.  It  has  a  camphorous  and  aromatic  odour;  the 
taste  is  warm,  bitter,  and  camphorous. 
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Wbot  are  its  aedye  principles,  and  to  wbat  does  it  impart  its 
virtues? — Its  active  principles  are  a  bitter  principle  and  volatile 
oil ;  it  imparts  its  virtues  to  water  and  alcohol. 

What  are  its  effects  upon  the  system?  —  It  is  a  stimulant  tonic, 
and  also  diaphoretic  and  diuretic,  and  in  large  doses  vomits,  it  is 
used  in  all  cases  where  a  slightly  stimulating  action  is  needed  to  be 
conjoined  with  a  tonic* 

How  is  it  used  and  what  are  the  doses  ?  —  In  powder,  the  dose 
is  grs.  x.-xxx. ;  infusion  made,  3j.  to  Oj.  of  warm  water,  dosC;  f^j. 
—  fgij.  every  2  or  3  hours;  tincture,  the  dose  f^j.-f^ij.  » 

Myrrh  {Myrrhd),  —  What  is  this?  —  The  gum  or  extract  of  the 
Balsamodendron  myrrha,  a  small  stunted  tree  of  Arabia  and  North 
East  Africa. 

What  are  the  varieties  of  this  formerly  known  ?-^- The  India  and 
the  Turkey.  The  turkey  is  the  best^  both  varieties  are  now  known  to 
be  obtained  from  India. 

What  is  the  appearance  of  myrrh  and  its  sensible  properties? — 
It  IB  in  small,  irregular  fragments,  of  various  sizes,  sometimes  agglu- 
tinated together;  it  is  translucent,  of  an  orange  colour;  the  powder 
is  brownish-yellow,  the  firacture  is  shining;  it  has  a  strong,  peculiar, 
fragrant  odour,  and  bitter  aromatic  taste. 

What  is  it  chemically  ? — A  gum  resin^  with  volatile  oil,  the  active 
principles  are  myrrhin  and  the  oil. 

To  what  does  it  yield  its  virtues  ? — Partially  to  water,  alcohol,  and 
ether. 

What  effect  has  distillation  upon  it? — ^It  drives  off  the  volatile  oil. 

What  are  its  effect^upon  the  system  ? — That  of  a  stimulant  tonic, 
with  a  tendency  to  the  lungs  and  uterus,  and  has  been  employed  as 
an  expectorant  and  emmenagogue  in  debilitated  states  of  the  system, 
where  there  is  no  febrile  excitement  present,  or  acute  inflnmrnation. 

How  is  it  used,  and  what  are  the  doses '! — ^In  powder  aiid  pill,  dose, 
gre.  X.-XXX. ;  tincture,  dose,  f  ^ss.-f  3j. 

Why  are  the  tinctures  of  the  gum  resins  made  with  undiluted 
alcohol  ?  —  Because  in  the  absence  of  wafer  a  better  preparation  is 
made. 

Casgabilla. — What  is  this? — The  bark  of  the  Croton  elcutheria 
and  cascarilla,  shrubs  growing  in  the  West  Indies  and  imported  from 
Kleutheria. 

What  is  its  appearance  and  sensible  properties  ?  —  It  is  in  small 
pieces,  thin  and  curved  in  its  length,  with  sometimes  the  woody  fibre 
attached.  It  has  a  dull  brown  colour,  an  aromatic  odour,  which  is 
like  musk  when  burnt;  the  taste  is  warm  and  spicy  bitter. 

What  are  its  active  principles,  and  to  what  does  it  impart  them  ? — 
Its  active  principles  are  bitter  extractive  cascarillin  and  voktile  oil, 
and  it  imparts  them  to  water  and  alcohol. 

What  are  its  effects;  and  when  used  ? — ^It  is  a  stimulant  toniC;  and 
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is  employed  in  dyspepaia,  chroniolliarrlioBa,  dysentery,  and  flatulent 
eolio. 

How  is  it  usod,  and  what  are  the  doses  ? — It  is  used  in  powder, 
dose,  grs.  x. -xxx.;  infusion,  made  with  Jj.  to  Oj.  of  water,  dose, 

AEOIdATIOS. 

What  are  aromatics  ?  —  Substances  having  a  fragrant  odour,  spicy 
taste,  and  containing  volatile  oil. 

What  are  their  effects  upon  the  system,  and  in  what  circumstances 
are  they  used  medicinally  ?-» They  produce  warmth  in  the  stomach, 
increase  the  frequency  of  the  heart  and  arteries,  and  cause  a  general 
warmth  over  the  whole  body.  They  have  no  direct  tendency  to  the 
brain,  or  influence  over  the  secretions.  When  applied  locally  they 
«timulate  the  part  actively.  They  are  used  as  cordial  stimulants  to  the 
stomach  and  bowels,  in  debility  and  flatulence.  They  relieve  nervous 
uneasiness,  and  pain  in  the  stomach  and  bowels ;  they  are  also  anti- 
emetic. They  are  contra-indicated  in  inflammation  of  the  stomach  in  a 
high  febrile  state  of  the  system  j  they  are  generally  administered  as 
adjuvants  to  other  remedies,  &c. 

What  are  the  pecularities  of  the  volatile  oil  ? — They  have  an  odour 
like  the  articles  from  which  they  are  derived,  they  are  hot,  pungent, 
and  spicy  to  the  taste,  easily  volatilized,  very  inflammable,  soluble  in 
water,  alcohol,  and  ether,  and  fixed  oils,  and  become  dark  by  ex- 
posure. 

How  are  they  prepared? — By  distillation. 

How  can  you  detect  their  adulteration  with  any  fixed  oil  ? — By  the 
want  of  a  permanent  stain  on  paper,  when  dropped  upon  it,  and  by 
the  insolubility  of  the  fixed  oils  in  alcohol. 

Orj^nge  Peel  (Aurantn  Cbr/ex). -» What  is  the  part  used?  — 
The  rind  of  the  fruit  of  the  Citrus  aurantium  and  vulgaris. 

What  are  the  varieties  in  the  market,  and  in  what  do  their  virtues 
consist  ?  —  We  have  the  bitter  or  Seville  orange,  or  citrus  vulgaris, 
and  the  sweet;  their  virtues  reside  in  the  outer  rind  or  yellow 
portion. 

What  are  the  sensible  qualities,  and  to  what  does  it  impart  them  ? 
—  It  has  a  grateful  aromatic  odour,  and  warm  bitterish  taste  *,  the 
rind  of  the  Seville  orange  is  more  bitter  than  the  other ;  both  impart 
their  virtues  to  water  and  alcohol. 

For  what  is  it  used  ? — As  an  adjuvant  to  other  tonics,  to  impart  a 
pleasant  flavour  and  prevent  griping. 

How  is  the  infusion,  the  confection,  and  the  water  made?  —  The 
infusion,  by  adding^ as.  to  Oj. of  water;  theoonfection  fh>m  thefrenh 
rinds,  by  bruising  them,  with  sugar,  and  the  water  is  made,  by  dii»- 
iillation,  from  the  blossoms. 

'JiNNAMON  (C*nnamomi/w).— What  is  this  ?  —  The  prepared  bark 
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of  the  Zeylanicum  ctnnamomum  or  cassia,  (Fig.  342,)  a  tree,  native 
of  Ceylon,  and  which  grows  also  in  Sumatra,  &o. 

Fig.  842. 


How  IB  it  prepared?  —  6j  making  longitudinal  incisions  in  the 
tree,  and  removing  the  bark,  rolling  it  into  quills,  and  then  into  bun- 
dles, &c. 

What  are  the  two  varieties? — The  Ceylon  and  the  China.  The 
Ceylon  is  the  best. 

What  are  the  sensible  properties  of  cinnamon? — It  has  a  light, 
brown-yellow  colour ;  the  colour  of  the  powder  is  yellow-orange ;  it 
has  a  splintery  fracture,  and  a  pleasant  fragrant  odour,  and  a  warm, 
aromatic,  and  pungent,  sweetish  taste.   ' 

What  are  the  active  principles? —  Volatile  oil  and  tannin. 

What  are  the  sensible  properties  of  the  oil  ?  —  The  same  as  those 
of  cinnamon  itself,  without  its  astringcncy. 
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How  is  cinnamoD  given,  and  what  are  ihe  doses?  —  Ip  powder,  gr. 
ix.-xxx.;  infusion  made  with  ^i.-jij.  to  Oj.  of  water;  dose,  f^i. 

What  are  its  uses  ?  —  Those  of  aromatics  generally. 

How  is  cinnamon  water  made? — By  ruhbing  the  oil  with  magnesia^ 
and  adding  water. 

What  preparations  of  it  are  officinal  7 — ^The  tincture  and  compound 
tincture ;  the  dose  of  each  is  f  5L 

CanellA. — ^What  part  of  canella  alba  is  officinal  ?  —  The  bark  of 
the  branches. 

Where  is  the  tree  native?  —  In  the  West  Indies. 

What  are  the  characteristics  and  properties  of  the  pieces? The 

pieces  are  partially  or  completely  quilled,  and  of  various  sizes;  they 
Lave  a  short  fracture,  and  a  pale  orange  colour ;  the  powder  is  yellow- 
ish-white; they  have  an 
^»g-  848.  aromatic  odourand  warm, 

bitterish  taste,  and  yield 
their  virtues  partly  to 
water  and  all  to  alcohol. 
What  are  the  active 
principles  ?— Volatile  oil 
and  bitter  extractive. 

What  are  its  medicinal 
effects?— Those  of  a  lo- 
cal stimulant  and  tonic, 
producing  a  warmth  of 
the  stomach,  and  is  bene- 
ficial in  debilitated  condi- 
tions of  that  organ. 

What  other  bark  is 
si  m  ilar  to  this  in  property, 
and  has  been  used  in  simi- 
lar cases  ?-Winter's  bark. 
In  what  powder  is  it 
an  ingredient?  —  In  the 
powdery  of  aloes  and  ca- 
nelk,  or  hicra-picra. 

Cloves  (Caiyophy?- 

luii). — What  are  these? 

— ^The  dried,unexpanded 

flower-buds  of  the  caryo- 

phyllus  aromaticus  (Fig. 

343),  an  evergreen  tree, 

a  native  of  the  Moluccas. 

What  is  the  appearance  and  sensible  properties  of  the  clove? — It 

resembles  a  nail  in  shape,  half  an  inch  in  length,  with  a  rounded  head, 

and  four  spreading  points  beneath  it ;  externally,  it  is  deep  brown ; 
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internally,  reddish ;  the  powder  is  reddish-brown,  the  odour  and  taste 
are  pungent  and  aromatic. 

To  what  do  they  impart  their  virtues  ? — To  water  and  alcohol 
What  is  the  active  principle? — A  volatile  oil,  which  may  be  pro- 
cured by  distillation,  by  adding  a  little  salt  to  the  water. 

How  are  they  used,  and  what  is  the  dose?  —  In  powder,  dose  grs. 
v.-x. ;  infusion^  made  3ij.-0j.  of  water;  dose,  fjij.;  the  oil,  dose, 
gtts.  ij.  to  V. 

Nutmeg  (Mt/risfifo). — Whaf  is  this? — The  kernel  of  the  fruit 
myristica  moschata  (Fig.  344),  a  tree  growing  in  the  Moluccas  and  in 
Brazil. 

Fig.  844. 


How  is  this  obtained?  — When  the  fruit  becomes  ripe  it  opens  and 
discloses  a  reticulated  membrane,  which  is  the  ordinary  mace,  beneath 
which  we  have  a  brown  shell  covering  the  nutmeg. 

How  is  the  maco  and  nutmeg  prepared? — The  mace  is  prepared 
by  iakin^r  off  the  exterior  covering  of  the  fruit;  then  separating  the 
mace  and  drying  it.     The  nuts  are  dried  in  the  sun  till  the  kernel 
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rattles  ia  tHe  shell ;  the  shell  is  then  brok^i,  and  the  kernel  steeped 
in  lime  and  water,  and  packed. 

Describe  the  nutmeg  and  its  sensible  properties  7 — ^It  is  of  a  roand 
or  oval  shape,  marked  with  furrows,  the  size  of  a  hickory  nut ;  grayish 
in  colour,  and  hard  and  smooth  to  the  touch,  and,  when  broken,  has 
a  variegated  yellowish  surface,  and  aromatic  odour;  it  is  easily  pulver- 
ized by  grating;  it  contains  a  volatile  and  fixed  oil— or  oil  of  maoe. 

Describe  the  mace.  —  It  is  a  flat  membrane,  irregularly  slit,  smooth, 
soft  and  flexible,  of  a  reddbh-orang%  colour,  and  is  used  for  the  same 
purposes  as  the  nutmeg. 

How  is  the  oil  of  mace  obtained,  and  what  is  its  appearance  ?  •— 
By  bruising  nutm^  in  a  heated  mortar,  and  compressing  them  be- 
tween hot  plates;  it  has  a  yellowish-orange  colour,  and  is  in  consist- 
ence thick. 

What  are  the  medicinal  qualities  of  nutmeg  and  mace  7 — Aromatic 
and  slightly  stimulant  narcotic,  and  are  used  chiefly  as  an  adjuvant 
to  other  medicines,  and  as  a  condiment. 

How  is  nutmeg  used,  and  what  is  the  dose? — In  powder,  dose,  grs 
v.-xx. ;  volatile  oil,  gtts.  ij.-iij. 

Black  Pepper  (P<jpcr). -^ What  is  the  part  used? — The  dried 
berries  of  the  piper  nigrum,  a  vine  growing  on  the  coasts  of  Malabar, 
in  Cochin  China,  &c. 

What  are  its  constituents?  —  Volatile  oil,  and  an  acrid,  concrete 
oil,  and  white  crystalline  principle,  called  ptpen'n. 

What  are  its  uses?  —  As  a  slight  stimulant  to  the  stomachy  and 
chiefly  as  a  condiment. 

CUBEBS  (  Cuheba). — ^What  part  is  officinal  ? — The  dried  fruit  of  the 
piper  cubeba^  a  vine  growing  in  the  East  Indies. 

What  are  the  appearances  and  sensible  properties  of  cubebsf  — 
They  are  round,  the  size  of  a  pea,  grayish-^lack  in  colour,  furnished 
with  a  short  stalk,  which  is  continuous  with  a  reticulated  covering, 
which  embraces  the  berry  like  a  net;  the  shell  of  the  berry  is  hard, 
ligneous,  and  contains  within  it  a  single  loose  seed,  covered  with  a 
blackish  coat;  internally,  white  and  oleaginous;  the  odour  is  aro- 
matic, the  taste  warm  and  camphorous ;  time  deteriorates  them. 

What  is  the  active  principle? — A  volatile  oil;  there  is  also  an 
acrid  resin  and  cubebin. 

What  are  their  medicinal  properties  and  uses  ?: — ^They  are  aromstio 
and  diuretic,  and  are  used  in  gonorrhoea  and  chronic  catarrh  of  the 
bladder. 

How  is  it  given,  and  what  are  the  doses? — ^In  powder,  dose,  jss.- 
j^iss.,  three  or  four  times  a  day;  volatile  oil,  in  emulsion,  gtts.  x.-xx., 
and  in  an  etherial  or  fluid  extract,  gtts.  x.~xv.  two  or  three  times  a  da/. 

Cardamom  (^Cardamomum),  — What  is  this?  — The  fruit  of  the 
Jettaria  cardamomum,  a  plant  growing  in  Malabar. 
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Wliat  18  the  appearance  of  the  fruit  and  its  sensible  properties? 
(Fig.  845.) — ^It  is  in  capsules^  with  three 
sides,  and  from  three-fourths  to  one-half  F>S*  ^^» 

inch  in  length;  these  capsules  contain 
dark-ooIouTed  seeds;  they  have  a  pun- 
gent aromalic  odour,  and  a  mild  pungent 
taste. 

In  what  do  their  yirtoes  feside,  and 
to  what  do  they  yield  them  ?#— They  ^ 
reside  in  a  volatile  oil,  and  they  yield 
(hem  to  water  and  alcohol. 

How  are  they  used,  and  what  is  the  dose  ? — Generally  as  an  adju- 
vant to  other  medicines,  or  in  infusion,  made  ^ij.  to  Oj.  of  water; 
dose,  f3i.-f3ij. 

What  ifl  the  dose  <^  the  compound  tincture  1  —  F^^i. 

Fennel  Seed  (^Fasniculum) ^What  are  these?— The  seeds  of  the 

foDnioulum  vulgare,  an  herb,  a  native  of  Europe,  but  cultivated  in 
the  United  States. 

What  is  the  appearanoe  and  sensible  properties  of  the  seeds?  — 
They  are  oblong,  oval,  flat  on  one  side  and  convex  on  the  other, 
slightly  curved,  and  of  a  grayish-green  colour  and  aromatic  odour. 

In  what  do  their  virtues  consist,  and  to  what  do  they  impart  them  ? 

—  Their  virtues  consist  in  a  volatile  oil,  and  they  impart  them  to 
water  and  alcohol. 

How  are  they  used  ? — ^In  infusion,  with  ^ij.  to  Qj.  of  water.  The 
oil  is  made  by  distillation,  the  dose  is  gtts.  v.~xv. 

LavendeIi  {Lavandula).  —  What  part  of  this  plant  in  vmedl^ 
The  flowering  spikes  of  the  lavandula  vera,  a  native  of  Europe,  but 
cultivated  in  the  United  States. 

In  what  do  the  virtues  consist?  —  In  the  volatile  oil. 

What  preparations  of  it  are  officinal  ? — The  tincture,  and  compound 
tincture. 

Of  what  does  the  compound  tincture  consist,  and  what  is  the  dose  ? 

—  Of  the  lavender,  rosemary,  cinnamon,  cloves,  nutmeg,  and  red 
Saunders;  the  dose  is  f3ss.-f3i. 

Peppermint  {Mentlia  Piperita), — What  part  of  this  is  officinal? 
— The  whole  herb,  which  is  a  native  of  Europe,  but  cultivated  in  the 
United  States.     It  should  be  collected  when  flowering. 

What  are  its  sensible  properties,  and  to  what  does  it  impart  them  ? 
—It  has  a  penetrating,  grateful  odour,  and  an  aromatic,  warm,  and 
pungent  camphorous  taste;  it  imparts  its  virtues  to  water  and  alcoho.. 

To  what  does  it  owe  its  virtues,  and  what  are  the  sensible  proper- 
ties of  the  oil  ?  —  It  owes  its  virtues  to  a  volatile  oil,  which  has  the 
properties  of  the  herb  itself;  the  oil  is  lighter  than  water. 
60 
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When  alcohol  is  mixed  with  the  oil,  how  will  yon  detect  it?  —  By 

its  becoming  tnrbid  when 
Fig.  846.  mixed  with  water. 

How  is  it  nsed,  and  what 
are  the  doses?—- In  infusion, 
made  ^ij.  to  Oj:  of  water; 
dose,  f^ii. ;  the  dose  of  the 
oil  is  gtts.  i.— iij. 

How  is  the  esxenoe  pre- 
pared?—  By  dissolving  fjij. 
of  oil  in  Oj.  of  alcohol. 

How  is  the  water  prepared  ? 
—  By  rubbing  the  oil  with 
magnesia,  and  adding  water. 


Ginger  {Zingiber), — ^What 
part  of  this  is  used?  Fig. 
846.)  —  The  root  of  the  zin- 
pber  officinale,  an  herbaceous 
plant,  native  of  the  East  In- 
dies, and  cultivated  in  the 
West  Indies. 

What  are  the  two  varieties 
and  their  characteristics?  — 
The  black  ginger,  and  the 
white,  or  Jamaica ;  the  black 
ginger  is  in  pieces  of  dif- 
ferent sizes,  knotted  and  irregularly  branched ;  externally  it  is  of  a 
light-ash  colour,  internally  it  is  yellowish ;  the  root  is  dug  up  when  a 
year  old,  scalded  and  rapidly  dried;  the  Jamaica  ginger  is  prepared 
by  depriving  the  root  of  its  epidermis,  and  drying  it. 

What  are  its  sensible  properties,  and  to  what  does  it  impart  them? 
—  It  has  an  aromatic,  penetrating  odour,  and  the  taste  is  spicy, 
pungent,  hot,  and  bitter;  and  it  imparts  its  virtues  to  water  and 
alcohol. 

In  what  case  is  it  used?  — Internally  in  debilitated  conditions  of 
the  stomach  as  a  stimulant,  and  carminative,  and  is  administered  in 
dyspepsia,  flatulent  colic,  and  externally,  as  a  rubefacient. 

What  are  its  chief  ingredients?  —  Volatile  oil,  acrid  resin^  extrac- 
tive matter,  and  starch. 

In  what  forms  is  it  used,  and  what  are  the  doses  ?  —  In  powder, 
•lose,  grs.  x.-xxx. ;  infusion,  made  with  fjj.  to  Oj.  of  water,  dose, 
^5ij«;  tincture,  dose,  fsj.-fsij.,  and  syrup. 

MINERAL    TONICS. 

Iron  {Fer'nim). — For  the  general  history  of  iron,  see  Chemigfty, 
What  are  the  medicinal  effects  of  its  preparations  ?— They  are  tonio 
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and  asiriDgent  in  smali  doses,  improving  the  appetite,  promoting 
digestion,  and  invigorating  nutrition,  and  the  whole  system,  but  when 
used  too  long  they  induce  plethora.  They  are  consequently  of  benefit 
in  debility,  especially  when  connected  in  the  female  with  some  men- 
strual irregularity. 

In  what  form  is  crude  iron  used  ? — In  iron  filings, — ^ramenta  ferri 
— in  the  dose  of  from  gra.  v.-xx.  —  SquamsD  ferri — scales  of  iron, 
prepared  by  heating  a  bar  red-hot  and  pounding  it,  when  the  scales 
fly  off,  which  are  pulverized  and  levigated,  and  are  of  a  grayish- white 
eolour;  dose,  grs.  v.-xx. 

What  is  the  powder  of  iron — ferri  pulvis  —  Quevenne's  iron  ?  — 
Metallic  iron  prepared  by  passing  hydrogen  gas  over  sesquioxide  of 
iron,  heated  to  redness.  The  hydrogen  abstracts  oxygen  from  the 
sesquioxide  and  escapes  as  water,  and  the  iron  is  left  behind  in  a 
meuJlic  state  and  then  powdered.  It  is  a  dark  iron-gray  powder, 
without  smell  or  taste.  The  dose  is  from  grs.  ij.-iij.-v.  three  times 
a  dav. 

Blow  is  the  rubigo  ferri,  or  rust  of  iron  prepared  ?  —  By  taking  iron 
wire  in  small  pieces,  exposing  it  to  air  and  moisture,  until  it  is 
covered  with  rust,  which  is  to  be  rubbed  in  a  mortar  and  prepared  as 
the  carbonate  of  lime. 

Is  it  much  used  ?— No. 

SuBCARBONATE  OF  Iron  (Ferri  mhcarhonas).  —  What  was  this 
formerly  called  t — Precipitated  carbonate. 

How  is  it  prepared?  —  By  dissolving  sulphate  of  iron  and  car- 
bonate of  soda  m  boiling  water,  washing  the  precipitate  formed, 
passing  it  through  bibulous  paper,  and  drying  it. 

What  is  its  form^  sensible  properties,  and  solubility?  —  It  is  a  red- 
dish-brown powder,  of  a  slight  styptic  taste^  soluble  in  the  acids,  and 
in  water  impregnated  with  carbonic  acid. 

What  is  its  character  as  a  chalvbeate?  —  It  is  one  of  the  very 
host,  being  safe,  mild,  and  efficient  in  its  action. 

What  is  the  dose  ? — Grs.  v.-xx.,  three  times  a  day,  and  in  nervous 
diseases,  ^ss.-^i.,  three  times  a  day. 

Pboto-carbonate  op  Iron  —  Vallet's  Ferrugtnotts  Pills 
(Pilulm  forri  carbonatis). — How  is  this  prepared  ? — By  dissolving 
sulphate  of  iron  and  carbonate  of  soda,  each  separately,  in  water, 
and  adding  to  each  solution  syrup,  then  mixing  the  two  solutions 
together  in  a  bottle,  just  large  enough  to  contain  it,  stop  it  well 
and  set  it  aside,  that  the  carbonate  of  iron  may  subside,  then  pour 
off  the  supernatant  liquid,  wash  the  precipitate  with  warm  water 
sweetened  with  syrup,  until  the  washings  have  lost  their  saline 
taste,  press  it  between  a  flannel  cloth,  and  then  mix  with  honey; 
afterwards  heat  the  mixture  by  a  water-bath  to  a  pilular  mass, 
4lo6e,  grs.  v.-xx. 

What  is  its  character  as  a  chalybeate  ? — It  is  peculiarly  adapted 
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to  all  cases  when  ferrnginons  pTeparLtions  are  indicated^  espedallj 

in  chlorosis,  amenorrhoea,  &o. 

Sulphate  op  Iron  (Ferri  Sulphas)  —  Green  Vitriol. — 
(Chemical  characters,  see  Chemistry.) — What  are  its  sensible  pro- 
perties ?  —  The  crystals  are  bluish-green  in  colour'  with  a  disagree- 
able styptic  taste ;  they  effloresce  and  absorb  oxygen^  and  first  be- 
come white,  and  afterwards  yellow  on  the  surface. 

In  what  is  it  soluble? — In  warm  and  cold  water,  and  insoluble 
in  alcohol. 

What  effect  has  heat  upon  it?— -It  causes  it  to  ondefgo  watery 
fusion,  and  become  dry  and  white,  &o. 

What  are  its  incompatibles  ?  —  The  alkalies  and  alkaline  carbo- 
nates; muriate  of  lime  and  baryta;  the  borates  and  phosphates; 
nitrate  of  silver;  acetate  of  lead;  tannic  and  gallic  acids^  &c. 

What  are  its  medicinal  applications,  &c.  ? — It  is  used  as  a  tonic 
astringent,  in  large  doses  it  is  irritating  to  the  stomach  and  bowcb, 
and  in  very  large  doses  poisonous. 

What  is  the  dose  of  the  crystallized,  dried,  &a?  —  Of  the  cry- 
stallized, grs.  i.  to  V. ;  of  the  dried,  grs.  ss.  to  iij.,  three  or  four 
times  a  day. 

What  are  some  of  the  other  preparations  of  iron  ? — ^The  miatora 
ferri  composita;  tinctura  ferri  chloridi;  the  dose,  fJX^-  to  xxx., 
three  or  tour  times  a  day;  tartrate  of  iron  and  potassa,  dose,  grs. 
X.  to  xxx. ;  phosphate  of  iron,  dose,  gr.  y.  to  x. ;  iodide  of  iron,  in 
substance,  grs.  ij.  to  v. ;  solution  and  symp,  gtts.  xy.  to  xl. ;  citrate 
of  iron  and  quiuia,  grs.  ij.-iij.,  three  times  a  day,  valerianate  of  iron, 
gr.  i.,  three  times  a  day. 

Copper  —  (  CuprunC).  — (General  history,  see  Chemistry,) 
Does  metallic  copper  act  upon  the  system  ?  -—  It  is  uncertain. 
What  are  the  effects  of  the  preparations  of  copper  upon  the  sys- 
tem ?  —  Tonic,  acting  particularly  on  the  nervous  system,  and,  in  large 
doses,  poisonous. 

Sulphate  of  Copper  (  Ctipri  Sulphas) — Blue  Vitriol.  (Modo 
of  preparation,  &c.,  see  Chemistry,) 

In  what  is  this  soluble  f  —  In  water ;  the  solution  is  blue. 

What  is  the  effect  of  exposure  upon  the  crystals  ? — They  effloresce 
slightly, 

What  is  its  taste  ?  —  Strong  metallic,  and  styptic. 

What  are  its  incompatibles? — The  alkalies  and  alkaline  earths, 
carbonates,  borax,  acetate  of  lead,  iron,  and  astringent  vegetable  in 
fus^ions. 

What  is  its  dose  ? — One-fourth  of  a  grain,  given  two  or  three  times 
a  day,  in  pill. 

What  are  its  effects  upon  the  system?  —  In  small  doses,  tonic  and 
•stringent;  and  in  larger,  emetic;  and  in  larger  still,  poisonous. 
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In  what  cases  is  it  vsed  ?  —  Intemalij  in  intermittent  fever,  in  epi- 
lepsy, as  an  emetic  for  other  poisons,  and  in  chronic  diarrhoea.  Ex- 
ternally as  an  application  to  ill-conditioned  ulcers,  as  an  escharotic 
and  styptic,  and  in  ophthalmia,  &c. 

What  are  its  poisonons  effects,  and  the  treatment  for  them  ? — We 
have  a  coppery  taste  in  the  month,  black  and  bloody  stools,  irregular, 
sharp,  and  frequent  pulse,  cold  sweats,  cramps,  conyulsions,  and  death. 
The  treatment:  you  must  neutralize  the  poison  by  albumen  in  lar^ 
doses,  and  magnesia;  administer  water  and  demulcents,  excite  vomit- 
ing, and  use,  if  necessary,  the  stomach-pump,  and  oouuter-irritation 
over  the  stomach. 

Ammoniated  Copper  (^Cuprum  Ammomafum).  —  How  is  this 
prepared  ?  — By  rubbing  together  cupri  sulph.  et  ammon.  carb.  in  a 
glass  mortar,  and  drying  it  on  bibulous  paper. 

What  is  its  colour  and  odour,  and  in  what  is  it  soluble  ? — It  hvis  a 
fine  blue  colour,  ammoniacal  odour,  and  is  soluble  in  water. 

For  what  is  it  used  medicinally?  —  Epilepsy,  chronic  hysteria, 
worms,  and  in  injection  for  gonorrhoBa. 

What  are  its  incompatibles  ? — ^Potassa,  lime-water^  and  the  acids,  &c. 

What  is  the  dose  ?  —  Gr.  sa.,  twice  a  day. 

Zinc  (Ztncum). —  Is  metallic  zinc  inert?  —  Yes. 
What  IS  the  character  of  the  preparations  of  zinc?  —  Mild  tonics, 
similar  in  action  to  copper,  but  milder. 

Sulphate  of  Zinc  (Zmct  Snlphca)}  White  Vitriol.  (Mode 
of  preparation,  &o.,  see  Chemistry,) 

What  are  the  characters  of  this  preparation?  —  It  has  a  disagree- 
able, metallic,  styptic  taste ;  it  is  soluble  in  water,  effloresces  slightly 
in  the  air;  and  dissolves  in  its  water  of  crystallization,  when  heated. 

What  are  its  incompatibles  ? — The  alkalies  and  alkaline  carbonates, 
hydrosulphatcs,  and  lime-water;  and  it  precipitates  in  vegetable  as- 
tringent infusions. 

What  are  its  medicinal  properties,  and  in  what  cases  ib  it  used  ?^ 
ft  is  tonic,  astringent,  and,  in  large  doses,  a  prompt  emetic ;  is  like- 
wise used  in  obstinate  intermittents,  and  in  spasmodic  diseases ;  ex- 
ternally as  a  styptic;  also  in  gonorrhoea,  leucorrhoea,  and  ophthalmia. 

What  is  its  dose  ?  —  As  a  tonic,  gr.  ss.-iij. ;  as  local  applications  tu 
mucous  surfaces,  gr.  i.-ij.  to  f  3j.  of  water,  &c. 

What  is  the  proportion  of  the  acetate,  in  solution^  for  medical  uses  ? 
—  Gr.  L-ij.  to  f 3j.  of  water,  &c. 

OxiDS  OF  ZiNO  (Zinci  Oxidum).  —  How  is  this  made? — By 
adding  tc^ether  the  sulphate,  aqua  ammon.,  and  water,  and  taking 
the  precipitate  formed^  and  washing  it^  and  then  drying  it  by  a  sand- 
bath. 

Describe  this.  —It  is  an  inodorous,  tasteless,  white  powder,  soluble 
in  the  acids  or  ammonia,  and  not  in  water  or  alcohol. 
60* 
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In  what  casos  is  It  used  ? — ^Internally  as  a  tonio  and  anti-spasmodic; 
externally,  as  an  application  to  excoriated  snrfaces. 

What  is  the  dose  of  it? — Grs.  v. 

What  is  the  name  of  the  ointment  made  firom  it  ?  —  Ungaentum 
tinci  oxidum. 

For  what  is  this  nsed  ?  —  As  an  application  in  duronic  ophthalmtOi 
in  cutaneous  eruptions,  sore  nipples,  &o. 

What  is  the  common  name  for  the  impure  oadde?—- Tatty. 

ZiNci  Carbonas  (CafamiW) ;  Gabbonate  ov  Zinc. — ^What  form 
of  this  is  most  used  ?  — The  prepared  carbonate,  made  by  taking  the 
carbonate,  heating  it  to  redness,  pulverizing  it,  reducing  it  to  fine 
powder,  and  washing  it. 

Describe  it.  —  It  is  a  reddish-yellow  powder,  with  no  odour,  and  « 
slight  metallic  taste ;  it  is  used  chiefly  fpr  cerate. 

What  is  the  ordinary  name  for  the  Ceratum  zinci  carbonas?^ 
Turner's  cerate. 

For  what  is  it  used  ? — In  excoriations,  superficial  ulcerations,  bums, 
old  ulcers,  &c.,  being  a  mild  astringent. 

ZiNCt  Valerianas  (  Valerianate  of  Zinc),  —  How  is  this  pre- 
pared ?  —  By  saturating  valerianic  acid  with  the  carbonate,  or  still 
better  with  pure  oxide  of  zinc  recently  precipitated,  and  assisting  the 
action  by  heat.  Filter  the  hot  solution,  and  crystallize  in  a  gently- 
heated  sand-bath.  The  crystals  are  light,  pearly  plates,  of  a  brilliant 
white  colour. 

In  what  is  it  soluble?  —  It  is  moderately  soluble  in  cold  water, 
slightly  more  so  in  boiling  water.  Boiling  alcohol  is  the  best  solvent. 
It  is  scarcely  soluble  in  ether. 

In  what  cases  has  it  been  used  ?  —  In  epilepsy,  neuralgia  (particu- 
larly of  the  face  and  head),  and  in  general  nervous  affections. 

What  is  the  dose?  —  From  gr.  ss.-ij.,  three  times  a  day  in  pilL 

Bismuth  (Bismuthum) -,  Subnitrate  of  Bismuth  (Bisniuthi 
Subnilras). — (For  preparation,  see  Chemistrt/.) 

What  is  its  form  and  sensible  properties  ? — It  is  an  insipid  powder, 
of  a  pure  white  colour. 

What  are  its  medicinal  effects,  and  for  what  has  it  been  used  ?  — 
It  is  tonic  and  antispasmodic,  and  has  been  used  in  epilepsy,  oardi- 
algia,  pyrosis,  gastrodynia,  chronic  inflammation  of  the  stomach ;  in 
over  doses  it  produces  gastric  distress,  diarrhoDa,  vertigo,  drowsi- 
ness, &o. 

What  is  the  dose?— From  grs.  iij.-x.,  in  pill  or  powder. 

What  is  the  remedy  in  over-^kees ?  — Mucilages  internally,  with 
emetics ;  and  externally,  counter-irritants,  locally  and  generally. 

Silver  (^Argentutn). — (See  Chemistry,') 

Nitrate  of  Silver  (Argenti  Nitfod) ;  Lunar  Caubtio. — (For 
preparation,  &c.,  see  Chemiulry.) 
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How  is  this  kept  in  the  shops  f — In  sticks,  and  sometimes  in  white 
tabular  crystals. 

Describe  it. — It  is  hard  and  brittle,  of  a  gray  colour,  with  a  crystal- 
line fracture ;  soluble  in  warm  and  cold  water,  and  in  boiling  alcohol ; 
It  has  an  austere,  metallic  taste ;  light  changes  it  to  a  dark  colour, 
and  heat  decomposes  it. 

What  are  its  incompatibles  ?  i*— Common  water,  soap,  the  fixed 
alkalies  and  their  carbonates,  lime-water,  the  mineral  acids,  astringent 
yeeetable  infusions,  &c. 

What  substance,  on  account  of  its  incompatibility,  is  an  antidote  foe 
its  over-doses  ? — Common  salt. 

When  taken  internally  for  some  time,  what  effect  has  it  upon  the 
skin  ? — It  darkens  it. 

What  is  its  character  as  a  caustic  ?  —  It  is  mild  and  efficient. 

What  are  its  effects  upon  the  system,  and  its  uses  internally  ?  —  It 
is  tonic  and  astringent,  Aid  has  been  employed  in  epilepsy,  chorea, 
angina  pectoris,  &c. ;  also  in  small  doses  in  diarrhoea  and  dysent^. 
When  too  long  continued  it  weakens  the  action  of  the  stomach, 
and  in  large  doses  b  a  corrosive  poison. 

What  is  the  dose  of  it  internally  ?  —  Gr.  },  in  pill  or  emulsion, 
three  times  a  day,  gradually  increased. 

What  other  preparations  of  sUver  have  been  used  ?— The  chloride 
and  oxida 

Sulphuric  Acid  (Acxdum  Sulphvrtcum). — (For  chemical  relations 
and  preparation,  see  ChemiMtry.) 

How  is  this  used  medicinsdly  ? — ^In  a  diluted  state. 

Dilute  Sulphuric  Acid  {Acxdum  Sulphurkum  Dihitvm). — How 
is  this  prepared  ? — By  adding  gradually  together  sulphuric  acid  and 
water  in  a  glass  vessel. 

What  are  its  sensible  properties  ? — It  has  a  slightly  sour  taste  and 
smell,  and  should  be  swallowed  through  a  quill  to  prevent  injury  to 
the  teeth. 

What  are  its  effects  when  internally  administered? — It  is  toniCi 
astringent,  and  refrigerant,  increasing  the  appetite  when  taken  it 
small  doses,  but  in  large  doses  it  is  poisonous;  it  is  used,  in  connec- 
tion with  other  tonics,  in  night  sweats,  in  chronic  di&rrhooa,  passive 
hemorrhages,  cutaneous  affections,  &c. 

What  is  the  dose  ? — Qtts.  z.-zxjc.,  three  times  a  day  in  sweetened 
water. 

What  is  the  antidote  for  sulphuric  acid  in  over-doses  ? — ^Magnesia, 
w  a  solution  of  soap,  followed  by  muoihiges  and  diluents. 

AROifATic  Sulphuric  Acid  (Acidum  Sulphuricum  Aromatrcum)*, 
—Elixir  Vitriol. — How  is  this  prepared  ? — ^By  mixing  acid  sulph., 
ginger,  cinnamon,  and  alcohol  together,  digesting,  macerating,  and 
filtering  them  through  paper. 
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What  are  its  sensible  properties  and  dose? — It  is  of  a  reddish- 
brown  colour,  aromatic  odour,  and,  when  diluted;  a  grateful  acid  taste; 
the  dose  is  the  same  as  the  preceding. 

In  what  cases  is  this  used  ? — In  the  same  as  the  preceding. 

How  is  the  sulphuric  acid  ointment  prepared  7 — In  the  proportion 
of  f3j.  of  acid  to  ^j.  of  lard. 

NiTElo  AoiD  (Acidum  NUricurn),  ^-  Sp.  gr.  1.5.  (See  Chem^ 
istry.) 

What  are  its  incompatibles  ?  —  The  proto-sulphate  of  iron,  carbo- 
nates, sulphates,  and  acetates  of  lead,  and  potassa,  &c. 

What  is  the  treatment  for  over-doses  ?  —  Administer  magnesia  or 
soap  in  large  quantities,  and  follow  with  mucilages,  olive  and  almond 
oil,  and  use  externally  fomentations  and  oounter-irritants  over  the 
stomach. 

What  are  its  effects  upon  the  system  ? — ^It  is  tonic,  refrigerant,  and 
alterative,  and,  in  over-doses,  poisonous ;  it  has  been  used,  diluted, 
in  low  forms  of  fever,  in  syphilis,  chronic  hepatitis,  &c. 

What  is  the  dose? — The  strong  acid,  from  gtts.  ij.-v.  in  water. 

What  is  Hope's  camphor  mixture  ? — A  combination  of  nitrous  acid, 
camphor  water,  and  laudanum. 

How  is  nitric  acid  used  externally?  —  As  a  caustic,  as  a  stimulant 
to  old  ulcers,  and  as  an  ointment. 

MtJBlAtiO  AoiD  (Acidum  Muriaticwn),  —  (See  Chemistry.)  — 
What  are  its  incompatibles?  —The  same  as  the  preceding. 

What  effects  has  this  upon  the  system  ?  —  Similar  to  those  of  mer- 
cury )  it  stimulates  th«  liver,  and  has  been  used  in  chronic  hepatitis, 
in  marasmus,  diopeieB,  &c* 

In  what  cases  has  chlorine  water  and  gas  been  used  ? — ^In  chronic 
bronchitii. 

What  is  the  dose  of  the  acid?  — Gtts.  v.-xx.  in  fSiij.-fSiv*  o^ 
iweetened  water;  and  in  gargle,  f  3i.  to  f^iv.  of  water. 

NlTRO-MimiATTO  AciD  (^Acidum  Nitro-muriatieum') How  is 

this  prepared? — By  mixing  together  one  part  of  nitric  acid  and  two 
parts  of  muriatic  acid. 

What  are  it^ effects  upon  the  system,  and  when  used  ? — ^It  is  tonic 
and  refrigerant;  when  diluted  it  is  used  in  fevers,  in  hepatic  diseases, 
in  syphilis,  in  phosphatic  calculus  diathesis,  and  as  a  gargle  in  scar- 
latina. 

What  is  the  dose?  —  Gtts.  ij.-x.,  three  or  four  times  a  day  in 
water. 

How  is  it  used  externally? — ^In  baths,  in  the  proportion  of  fjj.  to 
cong.  i.  of  water,  temperature  96^  Fahr. 

What  property  has  this  acid?  —  That  of  dissolving  gold,  henoe 
oalled  aqu8  rcgia. 
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STIMULANTS. 

ARTERIAL    STIMULANTS. 

Wliat  are  arterial  stimulants  ?  —  Medicines  which  especially  cxcito 
the  circulation. 

In  what  cases  may  they  be  administered  ?  —  In  debility,  during  the 
course  of  any  acute  disease  unaccompanied  with  inflammation^  as  a 
general  rule,  and  also  in  cases  of  suppuration  or  gangrene,  when  the 
poweiB  of  life  are  low. 

Cayenne  Pepper  (Cb/)«icMm^.  —  What  part  is  officinal?  —  The 
fruit  of  the  capsicum  annuum,  which  grows  in  the  United  States,  but 
is  not  native. 

Describe  the  fruit  and  its  sensible  properties,  &c.  —  It  is  in  long, 
conical,  recurved  pods;  the  surface  smooth  and  red;  internally,  we 
have  a  medullary  mass,  and  yellow-white  seeds,  in  separate  apart- 
ments ;  the  powder  is  at  first  bright  red,  and  then  reddish-brown.  It 
has  an  aromatic  odour,  and  the  taste  bitter,  hot,  and  pungent;  it  im- 
parts its  virtues  to  water  and  alcohol. 

What  is  the  active  principle  ?  —  Capsicin. 

W^hat  are  its  effects  upon  the  system^  and  in  what  cases  is  it  used  ? 
—  It  is  stimulant,  producing  heat  in  the  stomach,  and  a  glow  over 
the  whole  body ;  when  taken  in  large  quantities  it  causes  inflammation 
of  the  alimentary  mucous  membrane ;  it  is  applicable  in  low  forms  of 
fever,  as  a  gargle  in  scarlatina,  as  a  stimulant  in  mania-a-potu,  gout 
in  the  stomach,  &o. 

In  what  forms  is  it  used,  and  what  are  the  doses  ? — ^In  powder,  grs. 
T.~z.;  infusion  made  with  ^ij.  to  Oss.  of  boiling  water;  dose  f  S^ss.; 
tincture,  dose,  f  Sj.-f ^ij. 

Oil  op  Turpentine  (Oleum  TereUnthinss). — What  is  the  com- 
mon name  for  this?  —  Spirits  of  turpentine.     (See  Chemigfry,) 

Describe  it. — ^It  is  a  limpid,  colourless  fluid,  with  a  peculiar,  pene- 
trating, strong  odour,  and  hot,*  pungent,  bitterish  taste.  Sp.  gr.  0*36, 
soluble  in  alcohol,  ether,  and  slightly  in  water,  and  when  exposed 
becomes  thickened  by  absorbing  oxygen. 

What  are  its  effects  upon  the  system,  and  when  applicable  ? — It  is 
a  stimulant,  and  healing  diuretic,  and  anthelmintic,  and  in  large  doses 
cathartic,  and  when  taken  too  largely  produces  giddiness ;  externally 
applied  it  is  rubefacient ;  it  is  applicable  in  typhoid  and  typhous  fevers, 
in  diarrhoea,  dysenteiy,  yellow  fever,  peritonitis,  &c. 

What  is  its  dose? — Gtts.  v.-xx.,  every  hour  or  two,  in  emulsion, 
with  gum.  acao.  and  sugar,  to  be  suspended  if  strangury  is  produced. 

Phosphorus.  — (See  Chemistry.) — How  should  this  be  given?— 
In  oleaginous  and  etherial  solution ;  dose,  gr.  ss. 

Carbonate  of  Ammonia  (Ammonim  CarbonoMy-^^See  Chem- 
utry,) 
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Describe  tbui,  and  its  sensible  properties,  &o. — It  is  white,  moder* 
atelj  crystallized,  hard,  transparent,  with  a  pungent  smell  and  shaip 
taste ;  soluble  in  water  and  insoluble  in  alcohol ;  and  when  exposed 
to  the  air  becomes  oovered  with  a  white  powder,  and  becomes 
opaque,  &c. 

What  are  its  effects  upon  the  Efystem,  and  when  has  it  been  osed  ? 
—  It  stimulates  both  the  circulatory  and  nervous  systems,  increases 
the  secretions,  &c.,  and  has  been  used  in  low  forms  of  fever,  in  re- 
trocedent  and  atonic  gout,  and  as  an  application  to  the  bites  of  poison- 
ous animals. 

What  is  the  dose?  —  Q-rs.  v.— x.,  in  emulsion,  frequently  repeated. 

What  other  preparation  of  ammonia  is  in  use?  —  The  aromatic 
spirit. 

NERYOUS    STIMULANTS. 

What  are  nervous  stimulants  ? — Substances  which  have  an  exciting 
tendency  upon  the  nervous  system. 

In  what  cases  are  they  applicable  f— Those  of  nervous  derange- 
ment, uncomplicated  with  arterial  excitement  or  inflammation ;  also  in 
cases  of  morbid  vigilance,  dejection  of  mind,  &o. 

Musk  (itfbscAw). — From  what  animal  is  this  derived  ? — ^From  the 
Moschus  moschiferous,  a  native  of  the  southern  mountains  of 
Siberia. 

From  what  part  of  the  animal  is  this  obtained?  —  From  a  sac  on 
the  belly,  between  the  umbilicus  and  prepuce. 

What  is  the  appearance  and  sensible  properties  of  musk  ?  —  It  is 
in  grains  or  lumps,  of  a  reddish-brown  colour,  with  a  peculiar, 
strong,  diffusible  odour,  and  a  bitter,  disagreeable,  acrid  taste,  and 
should  be  kept  in  well-corked  bottles ;  it  imparts  its  virtues  to  water 
and  alcohol. 

What  are  its  effects  upon  the  system,  and  in  what  cases  used?— * 
It  is  stimulating  to  the  nervous  system,  and  anti-spasmodic ;  it  is  ap- 
plicable in  cases  of  irregular  nervous  action,  in  typhous  fever,  singul- 
Vus,  infantile  convulsions,  &c. 

How  is  it  given,  and  what  is  the  dose  ?-— In  pill  or  emulsion,  dose, 
jrs.  v. ;  in  tincture,  ^i. 

How  is  artificial  musk  prepared  ? — By  acting  on  amber  with  nitrie 
acid. 

Castor  (Castareum), — ^What  is  this? — ^The  product  of  the  Castor 
Fiber  or  Beaver ;  and  it  is  derived  from  small  bags  situated  between 
the  anus  and  external  organs  of  generation. 

What  are  its  sensible  properties,  and  dose,  &o.  ?  —  It  has  a  strong, 
fetid,  and  peculiar  odour,  and  bitter,  acrid,  nauseous  taste,  and  more 
or  less  red  colour.  The  dose,  in  substance,  is  from  grs.  x.-xt.  ;  Uno* 
ture,  f  5i.-f  3ij 
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AssAFBTiDA  (^«q/iF/tWa). ^ What  is  this?  (Fig.  847.)— The 
iDspissaied  juioe  of  the  Narthex  assafoetida^  an  herbaceous  plant 
of  Persia. 

How  is  it  kept  in  the  shops  ? — In  irregolar  masses,  of  a  soft,  con- 
sistence, becoming  hard  bj  exposure. 

Give  its  sensible  properties,  &c. — ^The  colour,  externally,  is  yellow- 
ish or  reddish-brown,  and  when  broken  it  has  an  irregular,  whitish, 
shining  surface,  and  changes  its  colour  by  keeping ;  the  taste  is  bitter 
nod  acrid;  the  odour  fetid  and  durable;  it  softens  by  heat. 

Fig.  847. 


•  What  is  this  chemically?  —  A  gum  resin,  with  volatile  oil  and 
bassorin. 

To  what  does  it  impart  its  virtues  ?  —  To  alcohol,  and  partly  to 
water. 

What  are  its  effects  upon  the  system,  and  its  applications  ?  —  It  is 
slightly  stimulant,  powerfully  antispasmodic,  expectomnt,  and  laxa- 
tive, and  is  applicable  in  hysteria,  hypochondriasis,  convulsions,  in 
hooping  cough,  infiintile  catarrh,  &c. 

What  are  the  doses  of  it? — Grs.  v.-x.,  in  pill  or  emulsion;  in 
enema,  f 3ss.-f Sii.,  to  O).  of  water;  tincture,  f^i. ;  it  is  also  used  as 
a  plaster. 

Valkrian  (  Valeriana), — What  is  the  medicine  used  ? — The  root 
of  the  Valeriana  officinalis ;  an  herbaceous  plant  of  Europe. 

Describe  this  root  and  its  sensible  properties,  Ac.  —  It  consists  of 
long,  slender,  cylindrical  fibrils,  coming  from  a  tuberculated  head ; 
externally  they  arc  yellowish-brown,  internally  white;  the  powder  is 
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yellowisb-graj ;  it  has  a  strong  odour  in  tbe  old  root;  the  taste  is  first 
sweet,  and  then  bitter  and  aromatic ;  it  yields  its  yirtaes  to  water  and 
alcohol. 

What  ate  the  active  principles  ? — A  Tohitile  oil  and  an  acid. 
•     What  are  the  sensible  properties  of  tibe  oil  ? — ^It  is  pale-greenish  in 
colour,  the  odonr  b  pungent,  and  has  an  aromatic  taste,  Ac. 

What  are  its  effects  upon  the  system,  and  when  tuedf — It  is  a 
gentle  stimulant  to  the  nervous  system ;  in  large  doses  it  causes  pain 
in  the  head.  It  is  used  in  cases  of  irregular  nervous  action,  unac- 
companied with  inflammation,  in  hysteria,  epilepsy,  in  the  restless- 
ness of  the  low  forms  of  fever,  morbid  vigilance,  &c. 

How  is  it  used,  and  what  are  the  doses  1^ — ^In  powder,  grs.  zxx.-lx. ; 
infusion,  made  with  Ji.  to  Qj.  of  water,  dose,  f  Jij. ;  tincture,  f  ^i.- 
f  3iv. ;  oil;  gtts.  iv.-vi.,  and  repeated.  The  ammoniated  tincture  has 
also  been  used. 

Oil  op  Amber  (^Oleum  Succini), — ^What  is  the  origin  of  amber? 
— It  is  supposed  to  be  of  vegetable  origin,  but  is  now  found  as  a 
mineral  in  Prussia,  on  the  sea-«hore  of  the  Baltic,  &o. 

Describe  it.  —  It  is  a  small,  irr^olar  lump,  of  a  yeUowish-brown 
colour,  and,  when  pure,  it  is  translucent  and  without  taste  or  odour. 

To  what  does  it  impart  its  virtues  t  —  To  water  and  alcohol. 

What  are  the  effects  of  distillation  upon  it  P — It  first  yields  a  yel- 
lowish liquid,  and  then  a  yellowish  oil;  which  becomes  darker  the 
more  it  is  heated. 

How  is  the  impure  oil  rectified? — By  distilling  it  with  water. 

What  are  the  sensible  properties  of  the  rectified  oil  ?  —  It  is  of  a 
tliin  consistence,  yellowish  colour,  and  colourless  when  perfectly  pure ; 
the  odour  is  strong  and  peculiar^  and  the  taste  hot  and  acrid ;  heat 
decomposes  it 

To  whal  does  it  yield  its  virtues?  —  To  alcohol;  sp.  gr.  0*847,  55^ 
Fahr. ;  in  all  proportions  in  absolute  alcohol,  and  somewhat  in  water. 

What  effect  has  exposure  upon  it?—- Turns  it  black. 

What  are  its  effects  upon  the  system,  and  in  what  cases  used?—* 
It  is  stimulant  and  antispasmodic ;  it  is  used  in  hooping-cough  and  in 
singultus ;  externally  it  is  used  in  spasmodic  affections^  by  rubbing 
down  the  spine  and  over  the  bow^,  &a. 

What  is  the  dose?  —  Gtta.  v.-xv.  in  emulsion. 

OBREBRAL    STIMULANTS^   OR    NARCOTICS. 

What  are  these  medicines?  —  Those  which,  together  with  a  stimu- 
lating action  upon  the  whole  circulation,  exert  a  peculiar  influence  oa 
the  brain. 

What  are  the  effects  of  these  medicines,  as  a  general  law,  in  lai^ 
doses  ?  — They  are  poisonous. 

For  what  are  they  applicable?  —  As  stimulants  in  low  forms  of 
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AJiCOHOIi. — What  is  it  the  product  of? — Yiooas  fermentatioD. 

What  are  the  fermented  liquors  ?  — Wioe,  brandy^  whiskey^  cider, 
ptj/ry,  &c. 

What  does  the  distilktion  of  these  afford?  —  The  distilled  liquors. 

What  is  proof  spirit  ?  —  That  of  sp.  gr.  0-920. 

How  ia  offioioal  aloohol  obtained  ? — By  the  redistillation  of  distilled 
liquors — vp.  gr.  8  35,  and  contains  15  per  cent,  of  water. 

For  vLa^  is  officinal  alcohol  used  ? — For  the  tincture  of  the  gum 
rdsins,  and  the  diluted  for  the  tinctures  of  woods  and  leaves. 

Of  what  doed  diluted  aloohol  consist? — Of  equal  parts  of  alcohol 
and  water. 

Which  is  th«  best  distiiled  liquor  for  internal  use  ?  —  Brandy. 

How  are  wines  produced  ? — From  the  juice  of  the  grape  by  vinous 
fermentation.     The  JJdadeira^  Teneriffe,  and  Sherry,  are  the  best 

How  do  you  make  wine  whey  ?  —  By  adding  from  a  giU  to  a  half- 
pint  of  wine  to  a  pint  ot  boiling  milk,  Btraioing  without  pressure,  and 
sweetening  the  whey  with  loaf  pugar. 

SuLPHTJRTO  Ether  (JBtf^er  JSttlpIiuriciis). — How  is  this  prepared  ? 
By  distilling  a  mixture  of  sulphuric  acid  and  ether.  (Sec  Chem- 
istry.) 

What  are  its  properties  ? — It  is  a  colourless,  limpid  liquor,  with  a 
strong  and  sweet  odour,  and  hot,  pungent  taste. 

What  is  its  solubility  in  water  and  alcohol  ? —  It  unites  with  water 
in  small  proportions,  and  with  alcohol  in  every  proportion. 

What  are  its  efibcts  upon  the  system  ? — It  is  a  highly  diffusible 
stimulant,  increasing  the  circulation  and  heat  of  the  body,  and  acting 
upon  the  brain,  produces  mental  excitement,  and,  when  inhaled, 
causing  intoxication,  and,  finally,  unconsciousness.  Letheon  or  anhy- 
drous sulphuric  ether  is  used  as  an  ansBsthetic.  It  is  applicable  to 
oases  of  sudden  prostration,  nervous  headache,  in  nervous  affections 
void  of  inflammation,  in  singultus,  and  by  inhalation  in  cases  of  asthma, 
chronic  pectoral  affections,  &c.;  externally  as  a  rubefacient  when 
evaporisation  is  prevented. 

What  is  the  dose?  —  From  f^ss.  to  f ^j.  in  sweetened  water. 

What  is  the  common  name  for  the  compound  spirit  of  sulphuric 
ether  ?  —  Anodyne  liquor  of  Hoffmann,  or  Hoffmann's  anodyne. 

How  is  this  prepared  ?  —  By  taking  spts.  aeth.  sulph.  Oj.,  etherial 
oil  f^ij.,  and  mixing  them ;  its  properties  are  similar  to  the  preceding 

How  would  you  know  it  to  be  genuine  ? — By  its  being  turbid  when 
mixed  with  water. 

In  what  cases  is  it  used  ?  —  To  allay  irritation,  want  of  sleep,  rest- 
lessness, &c.,  when  no  inflammation  is  present. 

What  is  the  dose  ? — Gtta.  xxx.-fjj.,  in  a  wineglassful  of  sweetened 
water. 

Opium. — What  is  this  ? — The  concrete  juice  of  the  capsule  of  the 
papaver  somniferuni,  and  probably  of  the  P.  orientale. 
61 
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What  arc  the  varieties  of  it,  and  where  are  they  produced  ? — Tlie 
white  and  black,  produced  in  India,  Europe,  and  partially  in  the 
ITnitcd  States. 

What  are  the  characters  of  the  capsules?  —  They  are  smooth  and 
glaucous,  and  rounded  in  shape,  flattened  at  the  fop  and  bottom,  and 
crowned  with  the  persistent  stigma;  internally  they  are  cellulated 
and  filled  with  seeds. 

What  are  the  varieties  of  opium? — The  Smyrna,  Egyptian,  and 
Constantinople ;  the  variety  generally  used  is  the  Smyrna. 

What  is  the  character  of  this  variety?  —  It  is  in  different  sized 
pieces,  deformed  and  flattened,  and  covered  externally  with  seeds  and 
leaves  like  the  rumez ;  it  blackens  by  exposure,  and  has  a  strong, 
virose  odour,  and  a  bitter,  acrid  taste. 

Are  there  any  essential  differences  in  the  Constantinople  and  Egyp- 
tian opium  ? — ^None,  excepting  their  inferiority  to  the  Smyrna ;  they 
possess  all  the  qtialities  t)f  opium,  but  in  a  smaller  degree  than  the 
Smyrna.     (See  GhemiBtry.') 

What  is  the  colour  of  the  powder  of  opium  ?  —  Reddish-brown ; 
opium  is  best  pulverized  by  drying  it. 

To  what  does  it  yield  its  virtues  ?  —  To  water  and  alcohol. 

Of  what  is  opium  composed? — Of  morphia,  narcotina,  codei.'), 
mcconia,  narceia,  mcconic  acid^  extractive  matter,  gum,  &c.  (See 
Chemistry,) 

In  what  state  does  morphia  exist  in  opium?  —  In  the  state  of 
saline  compound,  combined  with  meconic  acid,  or  as  meconatc  of 
morphia. 

What  arc  the  properties  of  narcotina?  —  It  is  a  solid,  tasteless,  in- 
odorous, white,  crystallizable  compound,  fusible  at  a  moderate  tem- 
perature, insoluble  in  cold  water,  soluble  in  forty  parts  of  boiling 
water,  partially  soluble  in  cold  alcohol,  soluble  in  ether. 

How  may  it  be  separated  from  opium  and  morphia  ? — From  opium 
by  water,  &c. ;  from  morphia  by  sulphuric  ether. 

What  are  the  effects  of  opium  upon  the  system  ? — It  is  a  stimulant 
narcotic.  When  taken  by  a  person  in  health  in  moderate  quantities 
it  increases  the  force  of  the  pulse,  augments  the  temperature  of  th« 
body,  animates  the  spirits,  &c. ;  it  diminishes  the  peristaltic  motion 
Hf  the  bowels,  relieves  pain  and  spasm.  After  taking  a  small  quan- 
tity of  it,  there  is  a  feeling  of  pleasure,  followed  by  sleep.  When 
taken  in  large  doses,  the  soporific  effect  predominates,  followed  bj 
debility,  and,  in  larger  still,  we  have  the  poisonous  effects.  In  sodiO 
}»atients  it  causes  vomiting,  delirium,  wakefulness,  want  of  appetite, 
tremors,  itching,  &c. 

In  what  cases  is  it  used,  and  when  contraindicated  ? — As  a  stimu- 
lant in  small  doses  in  low  forms  of  fever,  to  relieve  pain,  to  relieve 
tipa^modic  action  in  tetanus,  colic,  nausea,  diarrhoDa,  and  in  eombinn- 
lion  with  a  diaphoretic  to  increase  the  secretions.  It  is  oontraindi- 
-atod  in  high  states  of  inflammation,  especially  that  of  the  brain^  or 
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when  there  is  a  deterniiDatioD  of  blood  to  the  head,  &e.  It  May 
also  be  given  by  the  rectum  in  strangury,  uterine  pain,  violent  vomit* 
ing,  &e.,  locally  to  the  eye,  also  in  lotions  to  painful  tumourS;  in 
ointment  for  pUes. 

What  is  the  treatment  for  the  poisonous  effects  of  opium  ?  —  First 
evacuate  the  stomachy  either  by  an  emetic  or  the  stomach-pump; 
dash  cold  water  from  a  height  upon  the  head ;  make  the  patient  walk 
abonty  and  administer  stimulants,  and,  if  necessary,  keep  up  artificial 
respiration  till  the  effects  of  the  opium  passes  off;  electricity  and 
electro-magnetism  have  also  been  used ;  a  strong  infusion  of  coffee  is 
an  excellent  antidote. 

In  what  forms  is  it  given  ? — In  substancCi  dose,  gr.  ss.-i. ;  in  tinc- 
ture, and  in  the  preparations  of  morphia. 

What  is  the  ordinary  name  of  tinctura  opii?  —  Laudanum. 

How  is  it  prepared? — By  taking  pulverized  opium,  ^iiss.;  alcohol, 
Oij. ;  macerate  fourteen  days,  and  filter  through  paper. 

What  is  the  dose  equivalent  to  a  grain  of  opium? —  IIL^ij.,  or 
gtts.  xzv. 

What  effect  is  produced  by  keeping  it  ? — ^It  becomes  stronger. 

What  is  the  ordinary  name  for  the  tinctura  opii  camphorata  ?  — 
Paregoric  elixir. 

What  does  this  contain?.^ Opium,  benzoic  acid^  ol.  anisi,  ext.  gly- 
cyrrhiza,  mel.  disp.,  camphor,  and  alcohol. 

What  are  its  sensible  properties?  —  It  has  a  grateful,  camphorous 
odour,  and  sweetish  taste. 

How  many  grains  of  opium  are  there  in  a  fluidounce  ? — Two. 

What  is  the  dose  ? — F  3i. 

For  what  is  the  tinctura  opii  acctas  a  substitute  ? — ^The  black  drop. 

How  is  it  prepared?  — By  taking  opium,  .^ij.;  vinegar,  f 5 xxi- ; 
alcohol^  Oss. ;  macerating  fourteen  days,  and  filtering  through 
paper. 

What  is  the  dose  equivalent  to  a  grain  of  opium?—  n^x.  or  gtts. 

XX. 

Morphia. — How  is  morphia  prepared?  —  By  taking  opium,  dis- 
tilled water  and  alcohol,  and  water  of  ammonia;  macerating  the 
o^am  with  part  of  the  water ;  filtering  and  washing  with  the  residue 
of  water;  and  again  filtering,  and  then,  adding  a  small  quantity  of 
aloohol  and  the  water  of  ammonia;  setting  it  aside  to  crystallize; 
then  purify  it  by  boiling  it  with  alcohol;  then  filter  while  hot,  and 
crystallize. 

What  are  its  general  properties  ?-»It  is  in  small,  shining,  colourless, 
inodorous,  and  bitter  crystals,  but  loses  the  crystalline  form  when 
heated.  It  is  insoluble  in  cold  water,  slightly  soluble  in  hot;  in- 
soluble in  cold,  but  soluble  in  boiling  alcohol ;  soluble  in  the  fixed 
and  volatile  oils,  and  insoluble  in  other.  It  restores  the  blue  colour 
of  litmus,  is  reddened  by  acids,  and  with  the  acids  forms  salts,  and 
with  nitric  acid  fonns  a  blood-red  colour  &c. 
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How  is  morphia  used  ?  —  In  combination  mih  an  acid,  as  the  sul- 
phuric, muriatic,  or  acetic. 

Morphia  Sulphas.  —  How  is  this  made,  and  what  are  its  pro- 
perties f  —  It  is  made  by  saturating  morphia  with  dilute  sulphuric 
acid,  and  then  evaporating  and  crystallizing  the  solution;  it  is  in 
slender,  white,  soft,  and  silky  crystals,  generally  kept  in  powder,  and 
is  soluble  in  water. 

What  is  the  equivalent  of  morphia  sulphas  to  a  grain  of  opium  ? , 
—  The  one-«ixth  of  a  grain.  1 

How  is  it  given,  and  what  is  the  officinal  solution  ?*-It  is  givea  in ' 
pill  or  solution ;  the  officinal  solution  contains  gr.  i.  to  f  ^i.  of  water    , 

What  is  the  dose  of  this  solution? — From  f  ^i.-f^ij.. 

Morphia  Acetas.  —  What  is  its  form  and  solubility? — It  is  in 
slender,  needle-shaped  crystals,  united  in  bundles,  and  of  ea^y  /solu- 
bility in  water. 

Is  morphiae  murias  officinal  ? — No. 

What  are  the  physiological  effects  of  the  preparatioh(<  of  morphia 
and  their  uses? — They  are  less  stimulating  than  opium,  and  have 
not  the  same  bad  effects ;  they  do  not  constipatb,  but  when  given  in 
quantities  not  sufficient  to  produce  sleep  tht^y  cause  uneasiness,  or 
they  can  be  used  in  cases  where  opiuni  does  not  agree  with  the 
patient,  their  secondary  effects  also  being  less  disagreeable  than  thos* 
of  opium,  they  are  beneficial  in  inflammatory  and  catarrhal  affections, 
mania-a-potu,  &c.,  externally  in  cancerous  diseases,  neuralgias,  &c. 

Are  the  salts  of  morphia  ever  applied  externally?  —  Yesj 
sprinkled  on  blistered  surfaces,  &c. 

Lactucaritjm. — What  is  this,  and  what  are  its  sensible  proper- 
ties, &c.?  —  It  is  the  inspissated  juice  of  the  Lactuca  sativa,.  oi 
garden  lettuce,  which  is  absorbed  from  the  broken  stem  by  a  sponge, 
and  then  pressed  in  a  cup,  and  exposed  until  it  becomes  concrete ; 
it  is  of  a  brownish  colour,  and  of  an  odour  and  taste  resembling 
opium;  it  yields  its  virtues  to  water  and  alcohol;  it  consists  of  a 
free  acid,  a  narcotic  principle,  but  contains  no  morphia. 

What  are  its  uses  ?  —  It  is  applicable  to  the  same  cases  as  opium, 
and  when  opium  disagrees. 

What  is  the  dose? — Grs.  ij.-iij.  \ 

Henbane  Leaves  {Byoscyami  FoUd)\  Henbane  Seeds 
(JltfOfti-yami  Semen),  —  What  are  these  ?  —  The  leaves  and  seeds  of 
the  Hyosciamus  niger ;  an  herbaceous  plant,  a  native  of  Europe. 

Describe  the  leaves  and  the  seeds?  —  The  recent  leaves  have  a 
strong,  disagreeable,  aromatic  odour,  and  mucilaginous  acid  taste;  the. 
dried  leaves  have  little  smell  and  taste;  the  seeds  are  small  and 
yellowish;  the  virtues  of  both,  which  consist  in  a  peculiar  principle 
(-ailed  hyosciamia,  are  imparted  to  water  and  alcohol. 

What  is  the  dose  of  the  leaves  ?— Gre.  v.-x. 
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KxTRACTUM  Hyosctami.— What  is  tills  ? — The  inspissated  juice, 
'^fk^pared  by  bruising  the  fresh  leaves,  sprinkling  with  water,  and  ex- 
pressing and  evaporating  the  juice ;  it  is  of  a  soft  consistence  at  first, 
butgnidually  beoomes  harder. 

What  are  its  sensible  properties  ? — ^It  is  of  a  dark  olive  colour,  with 
an  unpleasant  odour ;  and  a  bitterish,  nauseous,  and  saline  taste. 

What  ate  the  effects  of  hjosciamus  upon  the  system,  and  when 
used  ? — ^In  moderate  doses  it  gently  accelerates  the  circulation,  pro- 
duoing  a  general  wannth  of  t£e  surface  and  in  the  throat,  causing 
sleep  and  sometimes  pain  in  the  head,  dilatation  of  the  pupil,  in 
over-doses  its  effects  are  poisonous,  irritating  the  alimentary  canal 
and  brain.  It  differs  from  opium  in  being  laxative,  it  is  used  in 
catarrhal  diseases^  relieves  pain^  procures  sleep,  and  quiets  irregular 
nervous  action. 

What  is  the  dose  of  the  extract,  and  of  the  tincture  ?  —  The  dose 
of  the  extract  is  from  grs.  ij.-iij. ;  tincture^  dose,  f  ^i. 

Hops  (Mumulwl), — What  are  these  ? — The  fruit  or  strobiles  of 
the  humulus  lupulos ;  a  vine ;  a  native  of  Europe  and  America. 

What  are  the  characteristics  of  hops  ? — They  are  conical  in  shape, 
of  a  pale  green  colour,  becoming  dark  by  age,  and  consist  of  numer- 
ous scales,  which  contain,  at  the  base,  two  black  seeds,  and  a  powder 
called  lupulin;  they  have  a  strong,  aromatic  odour,  and  a  bitter- 
astringent^  aromatic  taste,  and  impart  their  virtues  to  water  and  alco- 
h(A;  the  active  principles  are  a  volatile  oil  and  a  bitter  principle, 
called  lupulin. 

What  are  the  sensible  properties  of  lupulin  7 — ^It  is  in  a  fine  yellow 
powder,  mixed  with  scales  of  the  strobiles ;  and  has  the  odour  and 
taste  of  hops. 

What  are  the  effects  of  hope  upon  the  system,  and  when  used  f  — 
They  are  tonic,  with  a  peculiar  tendency  to  the  nervous  system,  slightly 
narcotic,  produce  sleep,  &c.,  they  are  used  in  dyspepsia,  the  nervous 
tremors  of  drunkards,  &o. 

In  what  forms  are  hope  given,  and  what  are  the  doses? — They 
are  given  in  infusion,  made  with  ^ss.  to  O}.  of  water;  dose,  f^ij. ; 
tincture,  dose,  f  ^ss.-f  5i. ;  they  are  also  used  externally,  as  a  poul- 
tioe,  &c. 

How  is  lupulin  used  ?  .^  In  substance,  dose,  grs.  vi.-xii. ;  in  tino- 
tore,  dose,  f^j -f^ij. 

Gabiphob  {CampTiora). — What  is  this?  —  The  product  of  the 
camphora  officinarum,  an  evergreen  tree,  growing  in  China  and 
Japan. 

How  is  it  obtained  ?  —  By  sublimation  from  the  roots  and  smaller 
branches,  which  affords  the  impure  camphor,  which  is  again  refined 
and  presented  in  cakes  of  a  circular  form,  from  one  or  two  inches  in 
61* 
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thickness,  oonvex  on  the  one  side  and  concave  on  the  other,  and  per- 
forated in  the  centre. 

Describe  camphor  and  its  sensible  properties,  &c. — It  is  white  and 
translucent,  unctuous  to  the  touch,  bitter,  and  of  a  tenacious  ciystal- 
line  texture.  It  has  a  peculiar  odour,  bitter,  pungent,  cooling  taste, 
lighter  than  water,  and  yeiy  volatile.  At  a  moderate  temperature  it 
melts  and  is  inflammable. 

What  are  its  relations  to  water  and  alcohol  T — It  is  slightly  soluble 
in  water,  soluble  in  alcohol,  in  ether,  and  the  fixed  oils.  Water  pre> 
cipitates  it  from  the  tincture. 

What  are  its  chemical  constituents?— Carbon,  oxygen,  and  hy- 
drogen. 

How  would  you  pulverize  it? — By  mixing  it  with  alcohol. 

What  are  the  forms  of  administration,  and  the  doses  ?  —  In  sub- 
stance, grs.  v.-x. ;  in  emulsion,  made  by  rubbing  it  up  with  gum, 
sugar,  and  water;  in  camphor  water,  made  by  mbbing  camphor, 
magnesia,  alcohol  and  water  together,  the  strength  of  it  is  gij.  to  Oj. 
of  water.  The  dose  is  fSj.-f§ij.;  tincture,  made  with  camphor, 
giv.,  to  alcohol,  Oij.;  dose,  gtts.  v.  to  f^j. 

What  are  its  effects  upon  the  system,  and  in  what  cases  is  it  used  ? 
—  In  moderate  doses  it  is  an  arterial  stimulant,  it  exhilarates  the 
spirits,  &c.,  in  over-doses  it  causes  nausea,  vomiting,  anxiety,  faint- 
ness,  vertigo,  delirium,  and  sometimes  death.  It  is  used  in  typhoid 
diseases,  as  a  nervine  in  rheumatism,  spasmodic  diseases,  amenor- 
rhoea,  &o. 

How  and  in  what  forms  is  it  used  externally?  —  It  is  used  in  the 
camphorated  tincture  of  soap,  the  camphorated  soap  finiment,  and 
the  camphorated  liniment. 

What  is  the  difference  between  the  camphorated  tincture  of  soap 
and  the  camphorated  soap  liniment  ? — The  former  is  made  with  vege- 
table^ the  latter  with  animal  oil. 

Bbxladonna.  —  Of  what  is  this  the  prodnct?  (Fig.  348.) — The 
leaves  of  the  atropa  belladonna,  or  deadly  nightshade,  an  herbaceous 
plant,  native  of  Europe. 

What  is  the  colour,  odour,  taste,  and  smell  of  the  dried  leaves  ?^-« 
They  are  of  a  dull  greenish  colour,  faint  narcotic  odour,  and  sweetish, 
Bubacrid,  slightly  nauseous  taste. 

In  what  does  its  virtues  reside?-^ In  an  alkaline  principle,  called 
atroma. 

What  are  its  effects  upon  the  system  and  therapeutical  uses  7 —  It 
is  a  stimulant  narcotic,  acting  upon  the  brain  and  nerves,  it  possesses 
also  diaphoretic  and  diuretic  properties.  It  is  used  in  spasmodic 
affections,  neuralgia,  gout,  rheumatism,  whooping-cough,  &o.,  and 
also  as  prophylactie  in  scarlatina,  it  has  the  power  of  dilating  the 

Oil  of  the  eye  when  applied  around  it,  in  substance,  extract^  or  la 
on,  (and^  it  is  said^  the  os  uteri  also). 
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What  are  its  poisonous  effects  upon  the  system,  and  antidote?  — 
Dryness  of  the  month  and  fauces ;  great  thirst ;  difficult  deglutition ; 
nausea  and  vertigo ;  the  pupils  of  the  eye  dilated  and  insensible  to 
light;  feeble  pulse;  cold  extremities;  convulsions,  &c.  The  anti- 
dote is  to  evacuate  the  stomach  and  administer  mucilages,  ammonia, 
and  lime  water. 

In  what  forms  is  it  used,  and  what  are  the  doses? — In  substance ; 
in  infusion^  made  with  9j.  to  f^x.  of  water,  dose  f^i-ij.;  the  ex- 
tract, dose,  grs.  i  to  1,  twice  a  day :  the  dose  at  the  commencement 
should  be  small. 

In  what  other  form  is  it  used  ?— -  As  a  plaster  and  ointment. 

Stramohiitm  Lbavss  (Siramania  Folia)^  S.  Root  (Slrammia 
Radix),  S.  Seeds  (S^.  Semen),  (Fig.  849).— What  is  this?  — The 
leaves,  seeds,  and  roots  of  the  datura  stramonium,  an  annual  pknl, 
growing  eveiywbere. 

Describe  the  sensible  properties,  Ao.,  of  the  leaves^  seedS;  and  root 
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—  rhe  odour  of  the  leaves  is  stroncr  and  foetid,  with  a  bitter,  Danseons 
tatice.  The  seeds  are  small  and  kidney-shaped,  dark-brown  in  colour, 
inodorous,  and  of  a  bitter,  nauseous,  acrid  taste,  and  the  most  power- 
ful part  of  the  plant.  The  root  is  yellowish-brown,  and  has  not  as 
much  power  as  either  the  leaves  or  the  seeds. 

In  what  does  its  active  principle  exist,  and  to  what  does  it  impart 
its  virtues  ? — Its  active  principle  is  daturia,  and  it  imparts  its  virtues 
to  water  and  alcohol. 

What  are  its  effects  upon  the  system,  and  its  uses  ?  —  It  is  that  of 
a  powerful  narcotic  and  stimulant,  and  is  used  in  the  same  cases  as 
belladonna,  also  for  smoking  in  asthma,  when  there  is  no  tendency  to 
apoplexy,  or  affection  of  the  heart. 

What  are  its  poisonous  effects,  and  antidote? — They  are  similar  to 
those  produced  by  belladonna,  and  the  antidotes  are  the  same  in  both 


What  are  the  forms  of  administration,  and  the  doses?  —  In  seeds, 
pulverized,  dose,  gr.  j.;  extract  of  the  seeds,  gr.  J  to  };  powdered 
leaves,  gr.  j.     Externally  it  is  used  in  the  form  of  an  ointment 

Bitter  Sweet  CDuicamard).  —  Of  what  is  this  the  product?  — 
Of  the  solanum  dulcamara,  or  woody  nightshade,  a  woody  vine,  grow- 
ing in  Europe  and  the  United  States. 

Pescribe  this  and  its  sensible  properties. — The  twigs  are  of  an  ash- 
brown  colour,  consisting  of  a  ligneous  and  cortical  portion  and  pith, 
wrinkled  externally ;  they  emit,  when  bruised  and  fresh,  a  peooliary 
rather  nauseous  smell ;  the  taste  is  first  bitter  and  then  sweet. 

In  what  does  its  active  principle  consist,  and  to  what  does  it  impart 
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its  yirtues  ?-^Tts  active  principk  is  solan  ia,  and  it  imparts  its  virtues 
to  water  and  alcohol. 

'  What  are  its  effects  and  uses? — lu  large  doses  it  is  narcotic,  and 
it  increases  the  secretions  from  the  skin  and  kidneys ;  in  over-doses 
it  causes  nausea,  vomiting,  faintnees,  vertigo,  convulsions ;  it  is  hene- 
ficial  in  cutaneous  diseases,  combined  with  tart  ant.  et  potass.,  in 
chronic  rheumatispa,  &c. ,  it  restrains  also  the  venereal  propensity. 

How  and  in  what  forms  is  it  given,  and  its  dose  ?  —  In  decoction, 
dose^  f^ij.y  four  times  a  day ;  the  extract  is  given  in  from  grs.  v.  to  z. 

Hemlock  Leaves  (Conn  FoUa)\  Hemlock  Seed  (Conn  Sem&n). 
—Of  what  are  these  the  product? — Of  the  oonium  maculatum,  (Fig. 
850),  an  umbelliferous  plant,  native  of  Europe,  but  naturalized  in  the 
United  States. 

Fig.  350. 


When  should  the  leaves  be  gathered,  and  what  are  their  general 
characteristics? — ^They  should  be  gathered  when  the  plant  is  in  flower, 
and  quickly  dried,  and  should  be  kept  from  the  light  and  air.  They 
have  a  green  colour,  heavy,  narcotic  odour,  and  a  bitter,  nauseous 
taste,  and  impart  their  virtues  to  alcohol,  ether,  and  moderately  to 
water. 

Describe  the  seeds.  —  They  are  small,  roundish,  ovate,  striated,  and 
composed  of  two  plano-convex,  easily-separable  parts;  on  the  outer 
Burikce  there  are  five  crenatcd  ribs. 
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What  is  the  active  principle  ?  —  Probably  conta. 

What  are  its  effects  upon  the  system,  and  its  medicinal  applications? 
^-  Narcotic  in  large  doses,  causing  vertigo,  dimness  of  vision,  nauseft, 
muscular  debility;  and,  in  still  larger  doses,  dilated  pupils,  difficulty 
of  speech,  delirium,  stupor,  paralysis,  convulsions,  and  death.  It  is 
used  in  scirrhous,  cancerous  ulcers,  chronic  rheumatism,  goitre,  hoop- 
ing-cough, &o. 

When  an  over-dose  has  been  given,  what  must  be  done  ? — ^Evacuate 
the  stomach  and  bowels,  and  give  mucilages. 

In  what  forms  is  it  given,  and  the  dose  ? — ^In  the  powdered  leaves, 
dose,  grs.  iij.-iv.;  extract,  dose,  grs.  iij.,  three  or  four  times  a  day. 

SEDATIVES. 

ABTEEIAL    SEDATIVES. 

What  are  these  ?  —  Medicines  which  reduce  the  vital  action  of  the 
heart  and  arteries. 

In  what  cases  are  they  used? — In  all  inflammatory  diseases  at- 
tended with  fever,  and  without  a  typhoid  tendency. 

Antimony  (^Antimanium), — (For  chemical  relations,  &c.,  see  Che- 
fnistty.) 

Does  metallic  antimony  produce  any  effect  upon  the  system  ?  — 
Yes,  when  powdered. 

What  are  the  effects  of  antimonials  ?  —  In  small  doses  they  modify 
the  vital  actions,  in  larger  doses,  without  vomiting,  they  depress  the 
force  of  the  circulatory  system,  and,  in  larger  doses  still,  they  vomit, 
and,  when  not  thrown  off  the  stomach,  they  purge ;  they  also  stimu- 
late the  secreting  functions;  when  applied  externally  they  produce 
irritation. 

Tartrate  of  Antimony  and  Potassa  (Antimonn  ei  Potasna 
Tartras).  —  What  is  this  chemically? — A  double  salt  of  the  tartrate 
of  potassa,  and  the  tartrate  of  the  sesqui oxide  of  antimony. 

How  is  this  prepared  ?  —  By  taking  prep,  sulph.  ant.,  acid,  hydro- 
chlor.,  acid  nitric  and  water;  mix  the  acids  together,  an<i^add  the 
sulph.  of  antimony ;  digest  the  mixture  with  heat,  and  pour  it  into 
the  water,  and  then  set  it  aside  to  crystallize.     ^See  Chemislrjf,) 

Describe  the  crystals,  &c.  —  They  are  colourless  and  transparent 
when  fresh,  when  exposed  they  become  opaque,  effloresce,  and  fall 
into  a  powder,  which  is  inodorous,  with  a  nauseous,  styptic  taste. 

What  are  their  relations  to  water  and  alcohol  ?  —  They  are  freely 
soluble  in  water,  insoluble  in  alcohol ;  time  decomposes  ike  aqueous 
solution. 

What  are  its  incompatibles  ?  —  The  mineral  acids,  the  alkalies  and 
their  carbonates,  sulphurets,  lime-water,  and  the  vegetable  astringents. 
What  are  its  medicinal  applications  ? — In  small  doses  na  an  altcrativo 
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in  chronic  cutaneous  diseases,  in  scrofula,  in  chronic  pulmonary  affec- 
tions ]  in  large  doses  as  a  refrigerant  and  arterial  sedative  in  inflam- 
matory affections. 

What  are  its  poisonous  effects  and  antidotes  ?  —  First,  we  have  an 
austere  metailio  taste;  followed  bv  nausea  and  vomiting,  with  hiccup, 
pain  in  the  stomach,  fainting,  small,  frequent,  accelerated  pulse,  and  the 
general  symptoms  of  malignant  cholera.  The  treatment  is  to  evacuate 
the  stomach,  allay  vomiting,  give  mucilages,  following  it  with  green 
tea,  or  infusion  of  bark,  and  support  the  strength,  &c. 

What  is  the  dose?  —  As  an  alterative,  gr.  (  to  }  daily;  as  a  seda- 
tive, gr.  i-},  or  more;  as  an  emetic,  grs.  i.-ij. 

Antimonial  Wine  (Vinum  AnU'monii).  —  What  is  this?  —  A 
solution  of  tartar  emetic  in  wine,  in  the  proportion  of  grs.  ij.  to  f  ^j. 

What  is  the  advantage  of  this  preparation  ? — ^It  affords  an  excellent 
wayof  administering  a  minute  dose,  especially  to  children. 

What  is  the  dose?  —  As  an  expectorant,  gtts.  x.-xxx. ;  for  chil- 
dren, as  an  emetic,  gtts.  xxx.-f^j. 

Antimonial  Powder  {PuhU  Antfmonialis).  —  Of  what  is  this 
an  imitation  ?  —  Of  James's  powder. 

How  is  it  prepared  ? — By  taking  sulphuret  of  antimony,  hartshorn 
shavings,  mixed  and  placed  in  a  crucible,  heated  to  whiteness,  and 
stirred  till  vapour  ceases  to  arise      (See  Dispensatory,) 

What  are  its  sensible  properties  and  doscT — It  is  of  a  white 
colour,  inodorous;  tasteless,  and  insoluble  in  water;  dose,  grs.  iij.- 
viij. 

Nitrate  op  Potassa  (Potcusa  Nltrad),  —  (See  Ohemiiftry.) 

How  is  it  imported  ?  —  In  a  crude  state,  but  is  refined  and  crys- 
tallized after  being  received. 

Describe  it,  and  its  sensible  properties,  &c. — It  has  a  white,  striated 
appearance,  with  a  sharp,  cooling,  and  slightly  bitter  taste ;  it  is  semi- 
transparent  and  inodorous,  soluble  in  water,  insoluble  in  alcohol. 

Has  it  any  water  of  crystallization,  and  what  are  the  effects  of  heat 
upon  it?  —  Water  is  mechanically  present  in  it,  moderate  heat  melts 
it,  and  red  heat  decomposes  it. 

What  are  its  effects  upon  the  system,  and  when  used? — ^In  mode- 
rate doses,  frequently  repeated,  it  lessens  the  force  and  frequency  of  the 
pulse,  stimulates  the  secretions  from  the  skin  and  kidneys,  and  dimin- 
ishes the  energy  of  the  stomach.  It  may  be  administered  in  inflam- 
matory diseases  devoid  of  inflammation  of  the  alimentary  muooua 
membrane. 

In  very  large  doses  is  this  not  dangerous  ?  —  Tes. 

What  are  the  antidotes  in  over-doses  ?  —  Administer  ipecacuanha, 
with  mucilaginous  drinks ;  tr.  opii,  to  alky  pain  and  irritation,  &o. 

What  is  the  dose?  —  Grs.  v.-x.,  in  powder  or  solution,  every  hour 
or  two ;  it  is  also  grven  in  combinatioD  with  antimony  and  calomel. 
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Wbat  are  the  nitrons  powders  ? — Potassfl?  niUas  5!.,  ant.  et  potass, 
tart.  gr.  j.,  hyd.  c.  mit.  gr.  vj.,  made  in  (six  puwder^. 

Which  are  the  principle  vegetable  acids  used  ?  —  The  citric  aad 
acetic.     (See  Chemistry.) 

When  are  the  vegetable  acids  nsed  ? — In  cases  of  fever  as  a  drinJk, 
when  diluted  with  water. 

How  is  citric  acid  prepared  ? — By  saturating  lemon-juice  with  car- 
bonate of  lime,  the  carbonate  of  lime  is  allowed  to  subside ;  it  is  then 
washed  with  water  and  decomposed  by  sulph.  acid,  and  the  citric  acid 
remains  in  solution;  this  is  concentrated  in  leaden  boilers  uatti  a 
pellicle  forms,  and  then  crystallized,  and  recrystallized  before  used. 

What  is  the  strength  of  it  in  solution  ? — Sj.-Oj.  of  water;  and  for 
lemonade,  9j.-0j.  of  water. 


Fig.  851. 


NERVOUS    SSDATIYES. 

What  are  these  medicines  ? — Those  which,  in  their  primary  action, 
cause  a  reduction,  both  of  the  nervous  powers  and  the  force  of  the 
circulation. 

In  what  cases  are  they 
applicable? — In  nervous  af- 
fections complicated  with  ex- 
citement of  the  heart  and 
arteries. 

Foxglove  (Ih't/itolui). — 
What  part  is  officinal  ?  (Fig. 
851.)--- The  leaves  of  the 
Digitalis  purpurea,  a  bien- 
nial, herbaceous  plant,  native 
in  Europe,  but  cultivated  in 
the  United  States. 

What  are  its  character- 
istics ? — The  leaves  are  ovate, 
upper  surface  green,  under 
surface  paler  and  sofier; 
they  should  be  dried  in  the 
sunshine  and  kept  separate, 
and  excluded  from  air  and 
light  The  leaves,  as  pre- 
pared by  the  Shakeis,  are  in 
oblong,  compact  masses;  they 
should  be  collected  in  the 
second  year. 

What  are  their  sensible  properties  ? — They  have  a  bitter,  nauaeoua 
taste,  and  the  powder  is  fine  deep  green. 

To  what  does  it  yield  its  virtues  ? — To  water  and  alcohol. 

What  are  the  ejects  upon  the  system,  and  medicinal  applications  T 
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•—It  18  a  narootio,  sedative,  and  diureUo,  diminishing  the  frequency 
of  the  pulse,  increasing  the  secretion  of  urine ;  given  in  large 
doses  it  causes  weight  and  tightness,  with  dull  pain  in  the  head, 
vertigo,  &o.  It  is  used  in  hemoptysis,  aneurism,  hypertrophy  of 
the  heart,  spasmodic  asthma,  epilepsy,  &o.  It  should  be  used 
cautiously,  as  it  may  collect  in  the  system,  and  thus  act  too 
vigorously. 

When  given  in  poisonous  doses,  what  is  its  effect  upon  the  svstem, 
and  what  is  the  antidote?  —  It  nauseates  and  vomits,  producing 
stupor  and  delirium,  cold  sweats,  hiccup,  convulsions,  and  syncope, 
&c.  Antidotes  are  stimulants;  as  brandy,  ammon.  carb. ;  and  if 
any  digitalis  is  in  the  stomach,  use  diluents. 

How  is  it  administered,  and  what  are  the  doses? — In  powder, 
dose,  in  chronic  cases,  gr.  i.,  morning,  noon,  and  night;  in  acute 
cases,  gr.  ss.  to  one-fourth,  every  three  or  four  hours;  infusion,  made 
with  5i.  to  Oss.  of  boiling  water,  with  f  |^i.  of  tr.  cinnam ;  dose 
f  Jss. ;  dose  of  tincture,  gtts.  x.^  equal  to  one  grain  of  powdered 
leaves. 

What  is  the  active  principle  of  digitalis? — Digitalin  :  It  is  in  the 
form  of  a  slighly  yellowish  powder,  scarcely  crystailizable,  unalter- 
able in  the  air,  oi  a  feeble,  aromatic  odour,  intensely  bitter  taste ; 
soluble  with  difficulty  in  cold  and  hot  water,  but  soluble  in  alcohol 
and  chloroform,  and  slightly  so  in  ether.  It  is  most  easily  given  in 
sugar  globules.  One  part  of  it  is  ^ual  to  fifty  parts  of  good  digita- 
lis, and  seventy-five  of  ordinary.  The  dose  is  one  globule  twice  or 
three  times  duly. 

Tobacco  (^Tahacum), — ^What  part  of  this  is  ofilcinal  ? — The  leaves 
of  the  Nicotiana  tabacum,  native  of  tropical  America. 

To  what  does  it  impart  its  virtues  ? — -To  water  and  alcohol. 

What  are  its  active  principles  ? — Nicotia  and  Nicotianin. 

In  what  cases  is  it  used  by  injection  and  externally  ? — In  strangu- 
lated hernia,  obstinate  colic,  painful  spasm  of  the  urethra,  ureters, 
&c.,  externally  it  is  beneficial  as  a  poultice  in  spasm  of  the  glottib,  in 
croup,  in  colica  pictonum,  painful  affections  of  the  joints. 

what  is  the  strength  of  the  infusion?  —  5i.  to  Qj.  of  water,  one- 
half  to  be  given  at  a  time,  by  injection. 

Hydbootanio  Acid  (^Addum  Ifydroc^anicum)',  Pbussio  Acid. 
— (See  Chemutry,\ 

In  what  pUints  aoes  it  exist  ? — In  the  kernel  of  the  peach,  in  bitter 
almonds,  in  the  cherry,  and  the  laurel. 

Describe  this  acid  ? — It  is  a  transparent,  colourless,  volatile  liquid, 
having  a  taste,  first  cooling,  afterwards  irritating;  it  has  the  odour  of 
bitter  almonds ;  it  is  decomposed  by  exposure. 

How  is  it  used? — In  the  diluted  form,  of  the  sp.  gr.  0-908. 

What  are  its  effects  upon  the  system,  and  in  what  cases  has  it  been 
used?— -It  is  a  deadly  poison,  prostrating  the  nervous  energiesi 
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causing  loss  of  sensation,  difficult  respiration,  coldness  of  the  extremi- 
ties, and  death.  It  has  heen  used  in  pulmonary  affections,  hypei- 
trophy  of  the  heart,  dyspepsia,  &c. 

What  must  be  done  when  its  poisonous  effects  are  produced  ? — 
Administer  a  strong  emetic  or  purgative  enemata,  then  stimulating 
liniments  and  mucilages  should  be  used ;  and  if  cerebral  congestion, 
bleed  from  the  jugulars,  and  administer  ammonia  as  an  antidote. 

What  is  the  dose?  —  Of  the  concentrated  acid,  one-half  of  a 
drop ;  of  the  officinal,  gtt.  i.,  every  two  or  three  hours. 

AcoNiTUM  (Aconite). — Whence  is  this  derived?  —  From  the 
aconitum  napellus,  or  monk's  hood,  or  wolfs  bane.     It  is  a  peren- 

nial  herb,  from  two  to  six 
Fig.  852.  or  eight    feet    in    height, 

growing  wild  in  the  moun- 
tains of  central  Europe ;  it 
is  also  cultivated  on  account 
of  the  beauty  of  its  spike- 
like racemes,  of  fine  pur- 
plish-blue flowers.  The 
leaves  and  the  root  are 
officinal. 

Pescribe  the  leaves  and 
the  root.  (Fig.  352.)  — 
They  are  three  or  four 
inches  in  diameter,  divided 
almost  down  to  the  base  into 
wedged-shaped  segments, 
having  two  or  three  lobes. 
They  are  somewhat  rigid, 
of  a  deep  green  above,  and 
light  green  beneath,  and 
smooth  and  shining  on  both 
sides.  When  fresh,  they 
possess  a  feeble  narcotic 
odour,  and  at  first  a  bitter- 
ish, and  afterwards  a  hot 
acrid  taste,  and  communi- 
cate to  the  mouth  a  numb, 
tingling  sensation.  Their 
virtfues  are  injured  by  long 
keeping.  The  root  is  spin- 
dle-shaped, about  an  inch  thick,  and  tapering ;  brownish  externally, 
internally  whitish  and  fleshy.  The  taste  is  first  sweet,  and  afterwards 
acrid. 

What  is  the  active  principle? — Aconitin  or  aconitia. 
What  are  its  effects  upon  the  system?  —  It  is  a  local  irritant, 
and,  in  its  general  operation,  a  nervous  sedative,  as  well  as  arterial 
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sedative.  It  sometiraes  acte  as  a  diuretic  and  diaphoretic.  When 
applied  to  the  skin,  it  first  irritates,  and  is  then  followed  by  prickling 
sensations  and  numbness.  When  given  internally,  in  moderate  doses, 
it  produces  a  feeling  of  warmth  in  the  stomach,  and  a  general  glow 
over  the  system,  followed  by  prickling,  and  a  sense  of  muscular  de- 
bility. The  force  of  the  circulation  and  the  number  of  respirations 
are  diminished.  In  larger  doses  the  above  effects  are  exaggerated, 
and  we  have  in  addition,  headache,  giddiness,  dimness  of  vision,  &c. 
G'he  pulse  and  the  number  of  respirations  are  alarmingly  diminished, 
and  a  general  debility  ensues.  The  phenomena  remarked  may  take 
place  in  twenty  or  thirty  minutes,  and  continue  for  some  days.  Its 
effects,  like  digitalis,  may  be  cumulative.  In  poisonous  doses,  we 
have  all  the  preceding  symptoms  magnified. 

What  must  be  done  when  taken  in  poisonous  doses?  —  Evacuate 
the  stomach,  administer  opiates  and  cordials  to  allay  irritation,  and 
use  stimulants  Axternally  and  internally,  sometimes  together  with  the 
electro-magnetic  machine,  to  keep  up,  if  possible^  the  action  of  the 
heart.     Iodine  has  been  suggested  as  an  antidote. 

What  is  its  therapeutic  application  ? — ^To  allay  arterial  and  nervous 
excitement.  Hence  it  is  beneficial  in  inflammations,  active  conges- 
tion, rheumatism,  disease  of  the  heart;  in  hemorrhages,  especially 
of  the  lungs;  in  amenorrhoea;  with  chronic  congestion  or  spasm  of 
the  uterus. 

In  what  form  is  it  administered?  —  In  powder,  gr.  i.-ii.,  seldom 
thus  used.  The  extract,  or  inspissated  juice,  gr.  i.-ij. ;  alcoholic 
extract,  gr.  ss.-gr.  j.;  tincture  of  the  root,  gtts.  iij.-v.,  gradually  in- 
creased, three  times  a  day. 

What  is  the  appearance  of  aconitia  ? — ^When  pure  it  is  white  and 
nncrystallizable ;  it  is  inodorous  and  bitter,  sparingly  soluble  in  water, 
and  readily  in  alcohol  and  ether.  It  may  be  employed  in  alcoholic 
solution,  gr.  i.  to  f  3j.  of  alcohol;  it  is  a  highly  dangerous  remedy. 

EMETICS. 

What  are  emetics? — Medicines,  in  certain  doses,  and,  as  an  or- 
dinary result,  capable  of  producing  vomiting  in  the  healthy  state 
of  the  stomach. 

For  what  purposes  are  they  used,  and  when  should  they  be 
avoided? — ^To  evacuate  the  stomach,  to  cause  pressure  on  the  liver  and 
other  viscera,  to  produce  muscular  relaxation,  to  promote  the  secretions, 
for  depletion,  irritation,  &c.  They  should  be  avoided  in  inflammation 
of  the  stomach,  or  other  viscera,  in  determination  of  blood  to  the 
brain,  in  pregnancy,  in  hernia}  they  should  be  used  with  caution  iu 
paralysis  of  the  stomach,  &o. 

How  would  you  relieve  hyperemesis  ?  —  By  demulcent  drinks,  by 
morphia,  or  laudanum,  or  a  spice  plaster,  and  counter-irritation,  and 
blistering,  &c. ;  by  an  enema  of  laudanum  in  some  mucilaginous  in- 
fusion. 
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VEGETABLE    EMETICS. 

Ipecacuanha.  —  What  is  the  part  used?  (Fig.  353.) — The  root 
of  the  Cephaelis  ipecacuanha;  a  small  shrub;  growing  in  Brazil  and 
other  parts  of  South  America 

Fig.  353. 


Describe  the  root  and  its  sensible  properties.  —  It  is  of  different 
lengths,  and  the  size  of  a  goost-quill — having  annular  rugse,  which  are 
contorted  and  twisted,  and  consist  of  a  ligneous  and  cortical  portion ; 
the  cortical  portion  is  hard,  homy,  and  semitransparent,  and  breaks 
with  a  resinous  fracture,  and  is  easily  separated  from  the  ligneous 
portion ;  it  is  of  a  deep-brown,  or  reddish-brown  colour,  or  reddish- 
gray  or  ash-coloured ;  hence  we  have  the  brown,  gray,  and  red  varie- 
ties; the  powder  is  light,  grayish-fawn,  and  has  a  nauseous  odour ; 
and  the  taste  is  bitter,  acrid,  and  nauseous. 

What  is  the  active  principle?  —  Emetia. 

What  is  its  character  as  an  emetic,  and  its  effects  upon  the  system, 
and  when  used? — It  b  mild  in  its  action;  in  large  doses  vomit- 
ing; in  smaller,  diaphoretic  and  expectorant;  in  smaller  doses  still, 
slightly  stimulant  to  the  stomach,  and  in  very  small  doses,  acls  on  the 
bowels.  It  is  used  as  a  gentle  emetic,  or  in  combination  with  more 
powerful  ones,  in  hooping-cough,  asthma,  and  pectoral  affections  gene- 
rally ;  in  combination  with  opium,  as  in  Dover's  powder,  as  an  alte- 
rative. 

What  is  the  dose  ?  —  As  an  emetic,  grs.  xv.-xx. ;  as  a  nauseant, 
grs.  ij.-iij.;  as  a  diaphoretic,  or  expectorant,  grs.  ss.-ij.;  as  an  alte- 
lative,  grs.  J  to  },  two,  three,  or  four  times  a  day. 
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What  is  the  dose  of  the  wine  of  ipecacuanha? — For  an  adult,  fji., 
for  an  infant,  f  gi. 

What  other  preparation   haa  Fig.  864. 

been  used  ?  —  The  syrup ;  dose, 
f  Jss.,  for  an  infant,  f  5ss. 

•Lobelia. — What  is  the  name 
of  the  plant  from  which  this  is 
derived  ?  —  Lobelia  inflata,  or 
Indian  tobacco  (Fig.  354),  an 
indigenous,  herbaceous  plant. 

When  should  it  be  collected  ? 
—  In  September. 

What  are  the  sensible  proper- 
ties of  the  powder  ?  —  It  is  of  a 
greenish-yellow  colour,  irritating 
odour,  and,  when  chewed,  leaves 
an  acrid  taste  on  the  tongue  and 
palate. 

What  is  its  character  as  an 
emetic,  and  when  used  by  the 
regular  practitioners  ?  —  It  is  a 
violent  emetic,  and  is  used  in 
asthma  as  such ;  it  is  much  used 
by  the  Thompsonians. 

To  what  does  it  impart  its 
virtues?-^ To  water  and  alco- 
hol. 

What  are  the  effects  of  over- 
doses?-—It  produces  extreme 
prostration,  and  death. 

In  what  forms  is  it  used,  and 
what  are  the  doaes? — In  pow- 
der, grs.  xv.-xx.  3  tincture,  f  ^i. 
-f  3ii.,  every  two  or  three  hours, 
till  it  acts. 


MINERAL    EMETICS. 

Tartar  Emetic.  (Vide  svpra.) — ^What  is  its  dose  as  an  emetic? 
— Grs.  ij.-iij.,  given  in  divided  doses  until  it  acts,  or  in  combination 
"with  ipecacuanha,  in  the  dose  of  tart,  emet.,  gr.  i.,  to  ipecac.,  grs.  x. 

What  is  the  dose  of  antimonial  wine  as  an  emetic  ?  —  For  an  adult, 
fJi.-fSss.;  for  a  child  of  one  or  two  years,  gtts.  xx.-xl. 

What  is  its  character  as  an  emetic, and  when  used? — It  is  forcible 
in  its  action,  and  is  used  in  addition  to  evacuating  the  stomach  in 
bilious  remittent  fevers,  and  at  the  onset  of  febrile  diseases;  in  small 
62* 


788  MATERIA   MSDIOA. 

doses  as  an  alteratiye  in  croup,  where  there  is  not  much  prostration ; 
in  nervous  affections;  for  the  reduction  of  dislocations,  &c. 

Sulphate  op  Zinc.  (FtV«  tupra.^ — What  is  its  dose  as  an 
emetic  ?  —  Ordinarily  grs.  z.,  hut  when  the  stomach  is  insensible,  ^as. 

SuLPHATB  OP  COPPBR.  (  Vide  tupra.) — ^What  is  the  dose  as  an 
emetic  ?  —  In  ordinary  cases,  grs.  ij.-iij.y  but  when  the  stomach  is 
insensible,  grs.  v.-zv.,  but  not  repeated  too  speedily. 

CATHARTICS. 

What  are  these? — Medicines  which  produce  evacuations  from  the 
bowels. 

What  are  the  influences  of  different  cathartics  upon  different  por- 
tions of  the  alimentary  canal?  —  Some  act  upon  the  large  intestines, 
and  produce  faecal  evacuations;  others  affect  the  peristaltic  motions 
of  the  bowels;  others  cause  wateiy  dischai^es,  and  are  called  hydn^ 
gogues,  while  calomel  acts  particularly  upon  the  liver,  and  produces 
bilious  evacuations. 

When  do  cathartics  act  more  favourably?  —  When  given  upon  an 
empty  stomach,  and  when  exercising. 

VEaSTABLE    OATHAETIOS. 

Manna. — ^What  is  this?  —  The  concrete  juice  of  omus  Europsea, 
and  other  species  of  omus,  growing  in  the  south  of  Europe. 

How  is  it  obtained  ?  —  From  the  juice,  which  exudes  either  spon- 
taneously or  from  incisions  made  in  the  bark ;  the  purest  is  collected 
in  dry,  hot  weather,  and  is  the  flake  manna. 

What  are  its  peculiar  features  f — It  is  rough,  white,  light,  porous, 
and  brittle,  and  has  a  crystalline  structure. 

What  are  the  characters  of  the  common  and  fat  manna? — Tho 
common  is  the  next  in  quality ;  whitish  or  yellowish  in  colour ;  smaller 
than  the  flake,  and  mixed  with  a  soft,  viscid^  uncrystallized  mass;  it 
is  of  a  brown  colour.  The  fat  manna  is  a  soft,  viscous  mass,  yellowish- 
brown  colour,  and  full  of  impurities. 

What  are  the  sensible  properties  of  manna,  and  what  arc  its  rela- 
tions to  water  and  alcohol  ?  —  It  has  a  slight,  peculiar  odour,  sweet 
taste,  which  is  very  nauseous  in  the  impure  varieties;  it  is  soluble  in 
water  and  alcohol. 

What  is  the  name  of  the  saccharine  principle?  —  Mannite:  ob- 
tained by  boiling  manna  in  alcohol,  letting  the  solution  cool,  and  re- 
dissolving  the  crystalline  precipitate ;  it  is  white,  inodorous,  ciystal- 
lizable;  in  semitransparent,  needle-shaped  crystals. 

What  are  its  characters  as  a  cathartic,  and  when  used?  —  It  is  a 
gentle  Uxative,  but  sometimes  causes  griping ;  it  is  used  in  oonstip^ 
tion,  particularly  of  pr^nant  women.  It  is  used  generally  in  ootn- 
bination  with  senna  or  rhubarb,  or  the  neutral  salts. 

What  is  the  dose  of  manna? — 3j.-^3ij* 


MATEBIA    MEDICA.  789 

PUBQING  Cassia  (Cauia  FU^la), — What  part  of  this  ifl  twed? — 
The  pulp  of  the  fruit  of  the  tree,  growing  in  the  East  and  West  Indies. 

What  is  the  character  of  the  fruit,  and  the  sensible  properties  of 
the  pulp  ?  —  The  fruit  is  in  pods,  cylindrical,  slightly  curved,  with  a 
woody  shell;  dark-brown  externally;  internally  it  has  longitudinal 
shining  bands,  with  shining  septa,  covered  with  a  black  pulp,  which 
is  extracted  by  first  braidn^  the  pods,  then  boiling  them  in  water,  and 
then  evaporating  the  solution ;  or,  if  the  pods  are  fresh,  taking  the 
pulp  out  with  a  spatula;  it  has  a  slightly  sickening  odour,  and  sweet, 
mucilaginous  taste. 

What  is  its  character  as  a  cathartic,  and  in  what  cases  is  it  used  ? 
— ^It  is  a  mild  laxative,  and  is  used  in  cases  of  habitual  constipation. 

What  is  the  dose? — As  a  laxative,  3j.-3ij.;  as  a  purgative,  Jj.- 
Jij.     It  is  an  ingredient  in  the  confection  of  senna. 

Oastor  On.  {Oleum  Ricini), — ^From  wha*  is  this  derived? — ^Frora 
the  seeds  of  the  rioinus  communis,  a  native  of  Africa,  but  cultivated 
in  the  United  States  and  Europe. 

What  is  the  appearance  of  the  seeds,  &c.? — They  are  the  size  of  a 
bean,  oval,  compressed,  and  obtuse  at  the  extremities,  very  smooth 
and  shining,  ash-coloured,  and  marbled  with  reddish-brown  spots. 
Internally  they  are  highly  oleaginous,  of  a  black  colour  and  sweetish 
taste,  Tollowed  by  a  slight  acrimony. 

How  is  the  oil  extracted,  and  what  are  its  sensible  properties  ? — It 
is  extracted  in  three  ways :  1st,  by  decoction ;  2d,  by  expression ; 
3d,  by  the  aid  of  alcohol.  The  pure  oil  is  a  thick,  viscid,  colourless 
fluid,  with  little  or  no  odour,  mild  and  nauseous  taste ;  as  found  In 
the  shops  it  is  slightly  yellow. 

Is  it  soluble  in  alcohol  ?  —  Yes.         , 

What  are  the  characters  of  oil  as  a  cathartic,  and  in  what  oases  is 
It  applicable  ?  —  It  is  mild  and  certain  in  its  operation,  and  beneficial 
in  cases  when  vou  wish  to  produce  very  slight  irritation  of  the  intes- 
tinal canal  with  a  free  evacuation. 

What  is  the  dose  of  oil?  —  For  an  adult,  f^j-J  ^or  a  child  three  or 
four  months  old,  f  3j. 

How  is  it  best  administered? — In  milk,  hot  water,  hot  coffee,  with 
the  tincture  of  gentian,  and  in  emulsion,  and  in  the  froth  of  beer,  and 
juice  of  the  sweet  orange. 

Are  not  olive  oil,  linseed  oil,  and  melted  butter  cathartic  ? — ^Yes. 

Rhxtbabb  {RheunC), — ^What  is  this  medicine  ?.»  The  roots  of  the 
different  species  of  rheum ;  herbaceous  pUnts,  growing  in  Central 
Asia,  and  cultivated  in  Europe. 

What  are  the  different  varieties  ?— The  Russian,  Chinese,  and  Eu- 
ropean.    The  Russian  is  the  best. 

Describe  the  different  varieties?*— In  the  Russian,  the  pieces  are 
irregular  and  angular ;  the  hole  in  them  only  reaches  to  the  centre, 
less  compact  and  heavy,  and  cuts  less  easily  than  the  Chinese.    The 
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colour  iDternally  and  externally  is  more  lively  than  in  other  yarieticS| 
and  the  powder  is  of  a  buff  colour }  the  odour  and  taste  are  aromatic. 
It  stains  the  saliva  yellow,  and  has  a  gritty  feel  under  the  teeth.  The 
Chinese  rhubarb  is  in  cylindrical  pieces ;  the  hole  passes  all  the  way 
through  them;  the  colour  externsdly  is  dirty-yellow;  it  is  heavier  and 
more  compact  than  the  Kussian,  and,  when  broken,  presents  varie- 
gated sur&ces ;  it  has  an  aromatic  and  bitter,  astringent  taste,  and 
stains  the  saliva  vellow ;  the  powder  is  browner  than  the  Russian. 
The  Chinese  rhubarb  is  the  variety  most  used.  In  the  European 
rhubarb  the  pieces  are  longer  than  thick,  sometimes  flat  or  irregularly 
cylindrical ;  the  texture  is  more  ligneous,  and  the  powder  browner 
than  in  the  other  varieties.  Its  odour  is  nauseous,  taste  astringent. 
And  it  is  scarcely  gritty  under  the  teeth. 

What  are  the  chemical  constituents  of  rhubarb?  —  Khubarberin^ 
tannin,  gum,  starch,  and  oxalate  of  lime. 

To  what  does  it  impart  its  virtues?  —  To  boiling  water  and  to 
alcohol. 

What  are  its  peculiarities  as  a  cathartic,  and  in  what  cases  is  it 
applicable?  —  In  its  action  it  does  not  exhaust  the  energies  of  the 
patient,  it  has  in  addition  an  astringent  effect,  it  acts  also  as  a  tonic 
and  stomachic.  It  is  used  in  constipation,  debility  of  the  stomach 
and  bowels,  in  dyspepsia,  in  the  early  stages  of  diarrhoea,  in  cbolora 
infuitum,  in  typhoid  complaints^  &c.     In  case  of  its  griping  combine 


Fig.  355. 


it  with  an  aromatic. 

What  are  the  doses  of  it? 
— As  a  laxative,  grs.  v.-x.,  as 
a  purgative,  grs.  xx.-xxx. 

What  are  the  officinal  prepa- 
rations ?-— The  infusion,  made 
with  3j.  to  Oss.  of  boiling 
water,  dose,  f^i.-fjij.;  tinc- 
ture, dose,  f^j.-f^j- J  the  tr. 
rhei  et  aloe;  tr.  rhei  et  gen- 
tian; tr.  rhei  et  senna,  oi 
Warner's  gout  cordial,  doses, 
f  3j-^3j- ;  syrop  of  rhei,  dose, 
f  3j  .-f  3  ij . ;  the  syr.  rhei  arom . , 
dose,  fsj-f^ij.,  and  fluid  ex- 
tract, f  5j. 

What  effect  has  roasting  on 
rhubarb?  —  It  increases  its 
astringent,  and  decreases  its 
purgative  effects. 

Senna.  —  What  is  this 
medicine?  (Fig.  355.)  — The 
leaves  of  several  species  of 
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cassia,  tiz.,  C.  acutifolia,  G.  ovata,  C.  elongata,  small  shrubs  growing 
in  Africa  and  Arabia. 

What  are  the  commercial  varieties  ?  —  The  Alexandria,  .Tripoli, 
and  India. 

What  are  the  sensible  properties  of  senna? — The  odour  is  faint  and 
wckljr;  the  taste  is  slightly  sweet,  nauseous,  and  bitter;  the  coloui 
is  green.     The  colour  of  the  powder  is  also  green. 

To  what  does  it  impart  its  virtues? — To  water  and  alcohol. 

What  is  the  active  principle?  —  Cathartin. 
.  What  is  its  character  as  a  cathartic,  and  when  is  it  used  ? — It  is 
prompt  and  efficient,  bringing  away  watery  discharges,  when  it  gripes 
it  may  be  combined  with  aromatics  and  neutral  salts.  It  is  used  in 
febrile  complaints,  and  inflammatory  diseases  uncomplicated  with  in- 
flammation of  the  alimentary  canal. 

In  what  form  is  it  given,  and  what  are  the  doses  ?  —  In  powder, 
5j.;  infusion,  made  with  §j.  of  senna,  3j.  of  sem.  card.,  to  Oj.  of 
water;  dose,  fjiv.,  every  four  or  five  hours,  or  fjij.  more  frequently 
repeated ;  fluid  extract,  f  3j. 

What  is  the. dose  of  the  tr.  senna  et  jalap,  or  Elixir  salutis ?  — 
FsiJ.-fSss. 

What  is  the  composition  and  dose  of  the  confection  of  senna  ?  — 
The  confection  is  composed  of  senna,  coriander  seed,  liquorice  root, 
figs,  pulp  of  prunes,  pulp  of  tamarinds,  pulp  of  Cassia  fistula,  refined 
sugar,  and  water,  dose,  ^j.-Jss. 

What  is  the  name  of  the  American  senna  ?  —  Cassia  marilandica ; 
it  possesses  the  qualities  of  senna,  but  in  a  less  degree,  and  the  dose 
should  be  i  greater  than  that  of  senna. 

Extract  of  Butternuts  {Extractum  Juglandii).  — Whence  is 
this  obtained  ?  —  From  the  inner  bark  of  the  root  of  juglans  cinerea. 

How  is  the  extract  prepared,  and  what  are  its  sensible  properties? 
—  By  boiling  the  bark  down,  and  evaporating  the  decoction  to  a  pro- 
per consistence.  It  has  a  black  colour^  astringent,  bitter  taste,  and 
sweet  odour. 

What  are  its  characteristics  as  a  cathartic,  and  when  is  it  used  ?  — 
It  is  mild,  and  applicable  in  the  same  cases  as  rhubarb. 

What  is  the  dose  ? — Grs.  xx.-xxx.,  as  a  purgative ;  grs.  z.-xij.  as 
a  laxative. 

Aloes  (A/4>€), — What  is  this  medicine?  (Fig.  356.) — The  in- 
spissated juice  of  the  leaves  of  the  aloe  spicata ;  A.  socotrina,  and  A. 
vulgaris. 

Where  are  these  produced  1  — The  A.  spicata  at  the  Cape  of  Gt)od 
Hope ;  the  A.  socotrina  at  the  Island  of  Socotora,  and  the  A.  vul- 
gans  in  the  West  Indies. 

How  is  the  aloe  prepared  for  use? — ^The  purest  mode  is  by  inspissa- 
ting the  juice  placed  in  bladders  or  shallow  vessels;  the  oomn^on 
kind  is  prepared  by  making  a  decoction  and  evaporating  it 
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What  arc  the  commercial  varieties,  and  which  is  the  best?  —  The 

commercial  varieties  are  the  Cape, 
Socotrine,  and  Hepatic.  The  Cape 
is  the  best. 

Which  plants  yield  these  varie- 
ties ? — The  cape  is  derived  from  the 
aloe  spicata.  We  are  ignorant  of 
the  source  of  the  socotrine;  and 
also  of  the  hepatic. 

What  are  the  characteristics  and 
sensible  properties  of  the  cape  and 
socotrine  aloes?  —  The  cape  aloes 
is  in  masses  of  different  sizes,  of  a 
shining  sur&ce,  translucent  at  the 
edges;  has  a  resinous  fracture,  a 
strong,  disagreeable  odour,  and  is  of 
a  dark  olive  colour ;  the  powder  is 
greenish-yellow.  The  socotrine  aloes 
are  in  pieces  of  a  yellowish  or  red- 
dish-brown colour,  becoming  darker 
by  exposure ;  tlie  surface  is  glassy,  fracture  smooth  and  oonchoidal, 
with  sharp  and  semitransparent  edges ;  the  powder  is  bright,  golden 
yellow.  It  has  a  peculiar,  not  unpleasant  odour^  and  a  bitter,  dis- 
agreeable aromatic  taste. 

What  are  the  chemical  constituents  of  aloes?  —  A  peculiar  princi- 
ple, soluble  in  water  and  alcohol;  and  a  flea-coloured  powder,  soluble 
in  alcohol,  but  scarcely  soluble  in  boiling  water. 

What  are  its  peculiar  characters  as  a  cathartic,  and  in  what  cases  is 
it  applicable? — It  acts  slowly,  and  chiefly  upon  the  large  intestines, 
producing  feculent  discharges;  it  is  also  more  or  less  stimulating,  when 
given  in  large  doses;  in  small  doses  frequently  repeated,  it  causes  piles. 
It  is  applicable  in  cases  of  constipation,  with  debility  of  the  stomach 
and  alimentary  canal;  in  dyspepsia, in  combination  with  rhubarb  and 
soap ;  it  is  used  also  as  an  injection  in  ascarides. 

To  what  does  aloes  impart  its  virtues? — To  cold  and  hot  water, 
and  to  alcohol. 

What  is  the  dose  of  aloes?  —  As  a  laxative,  grs.  ij.-vj.;  as  a  pur- 
gative, grs.  x.-xv. 

What  are  its  officinal  preparations  ?  — Pills  of  aloes  and  assafcetida, 
dose,  grs.  x.-xx.;  pills  of  aloes  and  myrrh,  dose,  grs.  x.-xx.;  com- 
pound rhubarb  pills,  dose,  grs.  x.-xx.;  powder  of  aloes  and  canella, 
dose,  grs.  x.-xx.;  tr.  aloes,  dose,  f^ss.-f^iss.;  tr.  aloes  et  myrrh, 
dose,  fsj.-fsij.,  &c. 

Jalap  (Jalapa). — What  medicine  is  this? — The  root  of  the 
ijromea  jalapa  (Fig.  357),  a  vine,  native  of  Mexico. 
What  is  the  appearance  of  the  root?  —  It  is  brought  to  market  in 
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transyerse  and  vertical  slices,  bat  more  frequently  in  pear-shaped 
tubers  of  various  sizes;  the  dried  tubers  are  compact,  firm,  heavy, 
and  wrinkled,  and  of  a  dark  oolour  externally;  when  broken,  they 
have  a  resinous  fracture,  and  a  grayish  colour,  diversified  with  a  con- 
centric arrangement  of  different 
matters,  which  are  partly  black  Fig.  357. 

and  white ;  the  dark-coloured  por- 
tion is  the  more  efficient.  The 
powder  is  yellowish-gray. 

What  are  its  sensible  proper- 
ties, and  to  what  does  it  yield  its 
virtues? — The  odour  is  sweet 
and  nauseous ;  the  taste  is  sweet- 
ish, acrid;  the  colour  reddish. 
It  imparts  its  virtues  partially  to 
water  and  alcohol^  and  entirely  to 
diluted  alcohol. 

What  is  itB chemical  nature? — 
A  resin  and  gummy  extract. 

Which  is  the  more  efficient,  the 
resinous  or  the  gummy  portion  ? 
—  The  resinous. 

What  is  the  dose  of  powdered 
jalap? — Grs.  xv.-xxx. ;  and  in 
combination,  jalap,  grs.  x.,  and 
potas.  bitart.  3j.-3ij.;  or  calomel 
and  jalap,  &a.  grs.  x.  The  dose 
of  the  resin  is  grs.  viii.-x. 

What  are  its  characters  as  a  ca- 
thartic, and  when  applicable  ?  —  It  is  active,  producing  watery  stooks, 
and  is  used  in  cases  of  dropsy,  in  fevers,  and  when  you  wish  to  act 
upon  the  whole  alimentary  canal;  it  is  usually  combined  with  rhubarb 
calomel,  cremor  tartar,  &c. 

How  is  the  extract  prepared  ?  —  By  taking  the  powdered  jalap,  al- 
cohol and  water,  macerating  the  jalap  in  alcohol,  pouring  off  the  tinc- 
ture, adding  water  to  the  residue,  and  boiling  down,  and  straining  the 
decoction  and  mixture  separately;  distil  the  former  and  evaporate  the 
latter ;  mix  them  together,  and  again  evaporate. 

What  i»  the  dose  ? — Grs.  x.-xx. 


ScAMMONT  (Scammoniuni). — From  what  is  this  medicine  mado? 
—  The  inspissated  juice  of  the  root  of  the  convolvulus  scammonia, 
which  grows  in  Syria  and  Asia  Minor. 

How  is  this  prepared  for  use? — The  earth  is  cleared  from  the  root, 
the  top  cut  off;  the  juice  which  exudes  is  collected  in  shells,  and 
allowed  to  concrete. 

What  are  the  commercial  varieties^  and  describe  them,  iicl — The 
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Aleppo  and  Smyrna.  The  Aleppo  Lb  the  beet,  and  oomcs  in  saucer- 
shaped  masses,  which  are  heavy  and  of  a  porous  stmcture,  or  some- 
times compact;  has  a  faintly  shining  fmctare;  externally  it  is  olive- 
gray,  internally  lighter^  and  becomes  darker  by  exposure.  It  has  the 
odour  of  old  cheese  from  ewe's  milk ;  the  taste  is  bitter  and  slightly 
acrid ;  the  powder  is  light-coloured.  The  Smyrna  eomes  in  flat  caken; 
darker,  more  compact,  heavier,  and  harder  than  the  preceding  -,  it  has 

'  a  dull,  earthy  fracture^  and  a  bitter^  acrid  taste,  and  is  not  as  good  as 

.the  Aleppo. 

{     What  are  its  relations  to  water  and  alcohol?  —  It  is  dissolved  by 
water  and  alcohol,  and  entirelv  by  diluted  alcohol. 
What  is  it  chemically? — A  gum  resin. 

What  are  its  characters  as  a  cathartic,  and  when  is  it  used  ?  —  It 
is  energetic,  apt  to  occasion  griping ;  used  chiefly  in  combination,  as 
in  the  ext.  colocynth.  comp.  in  the  same  cases  where  jalap  is  beneficial. 
How  is  it  used,  and  in  what  preparation  ? — Generally  in  combina- 
tion, and  particularly  in  the  comp.  ex.  colocynth,  gra.  v.— x. 

Black  Hellebore  (Hellehorus). — ^What  part  of  the  plant  Helle- 
borus  niger  is  used  ?  —  The  fibrils  of  the  root.  The  plant  grows  in 
the  south-east  of  Europe. 

What  are  their  properties? — They  are  about  the  size  of  a  straw, 
from  four  inches  to  a  foot  in  length }  smooth  and  brittle ;  and  exter- 
nally black  or  deep  brown ;  internally  yellowish-white.  They  have 
little  smell,  a  bitter,  nauseous,  acrid  taste,  and  lose  their  virtues  by 
keeping  and  exposure;  the  powder  is  yellowish-brown. 

To  what  do  they  impart  their  virtues? — ^To  water  and  alcohol; 
long  boiling  impairs  their  virtues. 

What  other  name  has  it? — Melampodinm. 

What  is  its  character  as  a  cathartic,  and  when  is  it  used? — It  is  a 
drastic  hydragogue  cathartic,  and  possessed  of  emmenagogue  properi- 
ties ;  in  over-doses  it  produces  gastro-intestinal  irritation,  with  vomit- 
ing, hypercatharsis,  vertigo,  cramp,  and  death.  It  is  used  in  mania, 
amenorrhoea,  dropsy,  epilepsy,  and  in  uterine  complaints. 

How  and  in  what  quantity  is  this  given  ? — In  powder,  grs.  x.-ix. ; 
in  decoction,  made  ^ij.  to  Oj.  of  water,  dose,  f  Jj. ;  tincture,  f  ^i. ; 
extract,  grs.  xij.-xv. 

Colocynth  {Colorynth's),  —  What  is  this  medicine?  —  The  fruit 
of  the  Cucumis  or  Citrullus  colocynthis,  a  plant  resembling  the  garden 
cucumber,  growing  in  Turkey,  Africa,  and  Asia. 

What  is  the  appearance  and  sensible  properties  of  the  fruit?  (Fig. 
858.)  —  It  is  globular,  the  size  of  a  small  orange,  yellow  and  smooth 
when  ripe,  and  containing  a  white,  spongy,  medullary  matter,  enclos- 
ing numerous  seeds ;  the  fruit  is  picked  in  the  autumn,  and  dried 
quickly;  it  is  kept  in  the  shops  in  white  balls,  light  and  spongy, 
and  abounding  in  seeds ;  the  pulp  is  the  only  part  used  in  medicine 
It  has  a  feeble  odour,  and  a  nauseous  and  intensely  bitter  taste. 

What  is  its  active  principle,   and    to  what    does    it  impart  ita 
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It  imparts  its  vir- 
Fig.  85a 


virtoes? — The  active  principle  is  colocynthin. 
tues  to  water  aod  alcohul. 

What  is  its  character  as  a 
cathartic,  and  when  used  ? — It  is 
a  powerful  hjdragogue  drastic 
cathartic,  in  oyer-doses  producing 
bloody  stoob,  and  inflammation 
of  the  intestinal  canal.  It  is 
used  by  the  Oermans  in  cases  of 
dropsy,  and  in  diseases  arising 
from  disordered  state  of  the  brain ; 
it  is  chiefly  used  by  us  in  combina- 
tion in  disorden  of  the  chylopo- 
ietic  viscera. 

What  is  its  dose  ? — ^Gra.  v.-x. 

What  is  the  composition  and 
dose  of  the  compound  extract  ? — 
It  is  composed  of  pulp  of  colo- 
cynth,  pulv.  aloe,  pulv.  scammony, 
pulv.  cardamom.,  castile  soap,  and 
alcohoL     The  dose  is  grs.  x.'xv. 

Gamboge  (Gamhogia),  — 
What  is  this  medicine  ? — The  in- 
spissated juice,  supposed  to  be 
derived  from  the  Stalagmitis  oam- 
boigioides,  or  the  Garcinia  cambogia,  natives  of  Asia. 

What  is  the  appearance  and  sensible  properties  of  the  pieces  ?  — 
They  are  in  cylinders,  sometimes  hollow  and  flat,  and  agglutinated 
together.  The  surface  is  striated,  of  a  dull  orange  colour,  and  breaks 
with  a  shining,  smooth,  conchoidal  fracture,  and  translucent  at  the 
edges.  The  powder  is  bright  yellow.  It  has  no  smell,  very  little 
taste  at  first,  but  afterwards  acrimony  is  perceptible. 

What  b  it  ?  —  A  gum  resin. 

What  are  its  relations  to  water  and  alcohol  ? — It  is  dissolved  partly 
by  water  and  partly  by  alcohol. 

What  is  its  character  as  a  cathartic,  and  in  what  cases  is  it  used  ? 
>«-It  is  a  powerful  drastic  hydragogue,  in  large  doses  producing 
vomiting,  it  is  used  in  dropsies  in  combination  with  other  cathartics, 
as  cremor  tartar ;  in  worms,  &c. 

What  is  the  dose?  —  Grs.  iij.-yj.,  in  pill  or  emulsion. 

What  is  the  composition  of  the  compound  cathartic  pill  ? — Comp. 
ext  of  colocynth,  ex.  jalap,  calomel,  and  pulv.  gamboge;  dose,  3 
pills. 

Elaterium — ^From  what  is  this  derived  ?— From  the  IMomordica 
elaterium,  or  squirting  cucumber;  a  viue  similar  to  the  common  cu- 
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Pig.  859.  cumber  growing  in  Great  Britain, 

but  a  native  of  Europe. 

Wbat  is  the  character  of  the 
fruit,  and  how  is  the  elaterium 
obtained?  (Fig.  859.)— The  fruit 
is  oval,  an  inch  and  a  half  long, 
and  an  inch  thick ;  of  a  greenish 
or  grayish  colour^  coyered  with 
prickles.  The  ekterium  is  the 
substance  spontaneously  deposited 
by  the  juice  of  the  fruit,  when 
separated  and  allowed  to  stand. 

Which  is  the  best?— Clutter- 
buck's. 

What  are  the  characteristics 
of  elaterium  ? — It  is  in  thin,  fli^ 
cakes  or  fragments;  of  a  greenish- 
gray  colour;  bitter,  acrid  taste; 
light,  pulyerulent,  ahd  inflam- 
mable, with  little  smell. 

What  is  the  active  principle  7 
—  Elaterin. 

What  is  its  character  bb  a 
cathartic  ?  —  It  is  a  powerful  hy- 
dragogue,  in  over-doses  produ- 
cing inflammation  and  sometimes 
death.  It  is  highly  beneficial  in 
dropsy. 

What  is  the  dose  ?  —  One-eighth  of  a  grain  of  the  best,  and  one- 
half  a  grain  of  the  common  kind,  every  half  hour  till  it  operates; 
and  of  elaterin,  from  one-sixteenth  to  one-twelfth  of  a  grain. 

Croton  Oil  (^Oleum  Tiglii). — Of  what  is  this  a  product?  —  Of 
the  seeds  of  the  croton  tiglium,  a  small  shrub,  native  of  the  East 
Indies. 

Describe  the  seeds.  —  They  are  larger  than  a  grain  of  coffee ;  ob- 
long, and  rounded  at  the  extremities ;  the  shell  is  covered  with  a  yel- 
luwish-brown  epidermis,  beneath  which  it  is  black  and  smooth;  tho 
kernel  is  yellowish-brown  and  abounds  in  oil. 

How  is  the  oil  obtained  from  the  seeds,  and  how  do  we  find  it  in 
the  shops  ? — The  oil  is  obtained  by  roasting  and  pressing  the  seeds ; 
and,  as  found  in  the  shops,  is  of  an  orange  or  yellowish  colour;  the 
odour  is  faint,  and  it  has  a  peculiar  acrid  taste. 

What  are  its  chemical  constituents,  and  in  what  is  it  soluble?  —  It 
is  partly  soluble  in  alcohol,  insoluble  in  water,  and  contains  an  acrid 
nnd  oleaginous  principle. 

What  is  its  character  as  a  cathartic,  and  when  is  it  applicable  ?  — 
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It  18  a  powerful  hjdragogue,  in  over-doses  produckig  griping,  inflam- 
mation, and  sometimes  death.  It  is  employed  in  cases  of  constipa- 
tion. 

What  is  the  dose  ?  —  Otts.  i-ij.,  in  pill  of  cmmb-bread. 

What  are  its  effects  when  externally  applied  f  —  It  pustulates. 

MINSEAL     OATHABTIOS. 

Sulphur. — (See  Chemistry .^ 

Hrrw  is  it  prepared  for  memcal  uses?  —  By  resublimation  and 
washing. 

What  names  have  been  given  to  it  when  prepared  ?  —  Flowers  of 
sulphur,  sublimed  sulphur,  and  washed  sulphur. 

What  are  its  sensible  properties?  —  It  is  of  a  yellow  colour,  slight 
taste,  and  peculiar  smell. 

In  what  is  it  soluble  ? — In  the  volatile  and  fixed  oils,  and  insoluble 
in  water  and  alcohol. 

What  are  its  medieinal  properties,  and  in  what  cases  is  it  applica- 
ble ?—« It  is  a  laxative  diaphoretic,  with  a  peculiar  tendency  to  the 
skin,  it  is  also  alterative  in  its  action.  It  is  applicable  in  constipation 
with  piles,  in  dvspepsia,  in  chronic  rheumatism,  and  ^ut,  and  in 
cutaneous  affections. 

What  is  the  dose  of  it?  —  5i.-3ij|  &b  a  laxative;  or  in  smaller 
quantities,  as  an  alterative. 

How  is  it  used  externally?  —  In  the  form  of  an  ointment,  made 
with  sulphur,  Ibi.,  adeps,  Ibiv. ;  also  in  vapour. 

Prboipitated  Sulphub  (^Sulphur  Praecipitatum) ;  Lag  Sut.- 
PHURis,  OR  Milk  or  Sulphur — How  is  this  prepared?  —  By  boil- 
ing sulphur  and  lime  together  in  water,  filtering  the  solution,  and 
adding  sufficient  muriatic  acid  to  precipitate  the  sulphur  and  then 
washing  it. 

What  is  the  dose?  —  The  same  as  sulphur. 

Carbonate  op  Magnesia  (Magne${»  Carhonai),  —  How  is  this 
obtained  ? — ^By  decomposing  sulphate  of  magnesia  with  carbonate  of 
soda  or  potassa. 

How  IS  it  found  in  the  shops,  and  what  are  its  properties  ?  —  It  is 
found  in  prisms  and  cubes ;  it  is  light,  without  smell,  and  with  little 
taste,  of  a  white  colour,  and  smooth  to  the  touch. 

What  are  its  peculiarities  as  a  cathartic  ?  —  It  is  a  gentle  laxative, 
and  highly  antacid,  and  hence  is  applicable  to  cases  of  great  acidity 
of  the  stomach. 

In  what  is  it  soluble? — It  is  slightly  soluble  in  water,  more  so  in 
cold  than  in  hot,  and  entirely  soluble  in  carbonic  acid  water. 

With  what  is  it  adulterated? — ^With  lime;  which  may  be  detected 
by  diluting  the  carbonate  in  solution  with  sulphuric  acid,  and  then 
adding  oxdate  of  ammonia,  when  oxalate  of  lime  is  precipitated. 
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What  18  it  chemically  ?  —  A  subcarbonate. 
What  is  the  dose  ?  —  From  3i.-3ij. 

Magnesia.  —  What  names  are  sometimes  given  to  this  ? — Calcined 
magnesia  and  magnesia  nsta. 

How  is  this  prepared? — By  calcining  the  carbonate  and  then 
adding  muriatic  acid,  by  way  of  test,  until  no  effervescence  takes 
place. 

What  are  its  sensible  properties? — It  is  in  a  white  powder,  with  a 
peculiar  taste,  without  smell,  and  almost  insoluble  in  water. 

What  kind  of  a  cathartic  is  it,  and  when  applicable? — It  is  mild 
and  gentle  in  its  action,  and  antacid;  when  too  long-continued  it  may 
collect  in  the  bowels ;  this  may  be  remedied,  however,  by  administer- 
ing an  acid.  It  is  used  in  dyspepsia,  sick  stomach,  headach,  gout, 
constipation,  &c. 

What  is  this  chemically  ?  —  A  metallic  oxide ;  of  magnesia,  one 
equivalent,  and  oxygen,  one  equivalent. 

What  is  peculiar  in  Henry's  magnesia?  —  It  is  much  heavier  than 
the  ordinary  variety,  smoother,  and  mixes  with  water  more  readily. 

What  is  the  dose  of  magnesia  ?— For  an  adult,  ^i. ;  for  a  child  two 
years  old,  from  grs.  x.-xx. 

How  is  it  best  administered  ? — ^By  throwing,  the  magnesia  on  water 
or  milk,  and  stirring  it. 

What  are  the  peculiarities  of  action  in  the  saline  cathartics?  — 
They  produce  watery  evacuations,  and  are  sedative  to  the  circulation 
generally;  hence  they  are  applicable  in  inflammatory  and  febrile 
diseases,  and  one  may  conveniently  be  substituted  for  the  other. 

Sulphate  of  Soda  (Sodae  Sulphas), — What  is  the  common  name 
for  this  ? — Glauber's  salt. 

Whence  is  it  derived  ?  —  It  sometimes  is  found  native,  and  is  also 
the  salt  remaining  after  muriatic  acid  is  obtained      (See  Chemistry.) 

What  is  the  appearance,  sensible  properties,  Ac,  of  the  crystals  t 
— ^They  are  four  and  six-sided  prisms,  striated ;  they  effloresce  on  ex- 
posure ;  they  have  a  nauseous,  saline  taste ;  when  heated^  the  oiystals 
undergo  watery  fusion. 

What  is  its  solubility?  — It  has  different  degrees  of  solubility  ac- 
cording to  the  temperature;  the  temperature  at  which  it  is  mosl 
soluble  is  91°  Fahrenheit. 

What  is  the  dose?  —  Of  the  crystallized  salt,  3j.-3ij«;  of  the 
effloresced,  one-half  the  quantity. 

How  is  it  administered  ? — In  combination  with  lemon-juice  or  tar- 
taric acid. 

Sulphate  of  M.a.gnesia  (Magnesias  Svlphas).»^3y  what  name  is 
fhis  usually  known  ? — Epsom  salts. 

What  are  its  sources  and  mode  of  preparation,  &c.  ? — It  is  one  of 
the  constituents  of  sea- water;  it  b  also  found  in  various  springs,  and 
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it  may  be  formed  by  the  action  of  sulpborio  acid  upon  magnesite  or 
other  magnesian  rocks. 

How  ia  it  found  in  the  shops  ? — ^In  needle-shaped  crystals. 

Does  it  effloresce  on  exposure  ? — Yes,  slowly. 

Is  it  soluble  in  water  f  —  Yes,  in  equal  weights  of  cold  water^  and 
in  three-fourths  its  weight  of  boiling  water. 

What  is  its  taste? — Saline  and  bitter. 

What  is  its  dose?— Si. 

Sulphate  of  Potassa  (Potasm  Sulphas).  —  What  was  this  for- 
merly called  f — Yitriolated  tartar. 

How  is  it  obtained  ? — As  the  residue  left  in  the  retort  after  obtain- 
ing  nitric  acid.     (See  Chemistry.) 

Describe  the  crystals.  —  They  are  small^  six-sided  prisms,  with  a 
xough  base,  and  very  hard. 

For  what  are  they  used  ? — In  the  preparation  of  Dover's  powder. 

In  what  are  they  soluble,  and  what  effect  has  heat  upon  them  ?  — 
They  are  soluble  in  nine  parts  of  cold  and  four  of  warm  water,  aod 
they  decrepitate  by  the  action  of  heat. 

What  is  the  taste? — Nauseous  and  bitter. 

What  is  the  dose? — Jss.-^yj. 

Sitabtratb  0?  Potassa  {Potassa  Bitartras). — What  are  the 
common  names  for  this? — Cremor  tartar,  and  crystals  of  tartar. 

What  is  the  source  of  it,  and  how  is  it  prepared  ?  —  It  is  obtained 
from  the  juice  of  the  grape ;  the  crude  tartar  sticks  to  the  inside  of 
wine-casks,  from  which  it  is  taken,  purified  by  dissolving  and  redis- 
solving,  and  oiystalliung.    It  is  imported  in  orvatals. 

What  is  their  appearance,  and  how  are  they  kept  in  the  shop^  ?— - 
The  crystals  are  white,  in  crusts  and  masses,  agglutinated  together; 
they  are  kept  in  the  shops  in  a  white  powder. 

What  is  their  taste,  solubility,  &c.  f — The  taste  is  sour  j  they  are 
soluble  in  sixty  parts  of  warm  water,  and  insoluble  in  alcohol ;  time 
and  exposure  decomposes  the  solution. 

What  are  its  peculiarities  as  a  cathartic,  and  when  is  it  used  ?  — 
It  is  hydrago^e  and  refrigerant,  with  a  peculiar  tendency  to  the 
kidneys.  It  is  beneficial  in  dropsy,  inflammation  of  serous  mem- 
branes, in  diseases  of  the  hip  and  knee-joints,  and  especially  of  a 
scrofulous  nature,  when  it  is  combined  with  jalap. 

How  is  it  administered,  and  what  is  the  dose  ?— By  dissolving  it  in 
warm  water,  allowing  it  to  cool,  then  sweeten  it;  dose,  fjss.-fji 

Tartrate  of  Potassa  {Potaum  Tartras) — What  was  this  for- 
merly called  ?  —  Soluble  tartar. 

How  is  it  prepared  ?  —  By  taking  carbonate  of  potassa,  bitartvate 
of  potassa,  and  boiling  water;  dissolving  the  carbonate  of  potassa  in 
the  water,  and  adding  the  bitartrate  until  effexrc^oence  ceases. 

Has  it  any  water  of  orystallization  ? — No. 
63* 
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What  is  its  form,  colour,  &o.  f — It  is  in  white  ciystals,  with  ir- 
regular summits^  slightlj  deliquescent;  the  taste  is  cooling  and  bit- 
terish ;  and  swells  up,  becomes  blackened,  and  decomposed  by  heat. 

What  effect  have  the  acids  and  acidulous  salts  upon  it  ?  —  They 
decompose  it. 

What  is  the  dose  ?  — gss.-5i. 

Tartrate  of  Potabsa  and  Soda  (^Sodss  et  Pota$s»  TaHrat).^'^ 
What  is  the  common  name  for  this? — Rochelle  salts. 

How  is  it  prepared? — By  dissolving  carbonate  of  soda  in  boiling 
water,  and  adding,  gradually,  the  bitartrate  of  potassa^  filterings  and 
crystallizing,  &c. 

What  is  this  chemically  t  — A  double  salt  of  the  tartrate  of  potassa 
and  soda. 

What  is  its  appearance,  properties,  &c.? — The  cirstala  are  some- 
times very  large,  right  prisms,  out,  as  ordinarily  found,  are  half  prisms 
with  unequal  sides ;  they  effloresce  on  exposure ;  their  taste  is  saline 
and  bitter;  heat  decomposes  them.  They  are  soluble  in  two  and  a 
half  times  their  weight  of  cold,  and  much  less  of  boiling  water. 

What  is  its  character  as  a  cathartic?  —  It  is  mild  and  gentle,  and 
has  the  least  unpleasant  taste  of  any  of  this  class. 

What  is  the  dose?  —  ^l.-^isa. 

What  is  the  composition  of  Seidlitz  powders?  —  Sodas  et  potas. 
tart.,  ^ij.,  sodas  bicarb.,  gij.,  in  a  white  paper;  and  acid  tartaric,  grs. 
XXV.,  in  a  blue  paper;  each  is  to  be  dissolved  separately  in  water^  and 
taken  in  a  state  of  effervescence  when  mixed  together. 

Phosphate  of  Soda  (^Sodss  Phosphai), — How  is  this  prepared? 
By  calcining  bones,  adding  sulphuric  acid  and  carbonate  of  sooa^  and 
macerating,  washing,  and  crystallizing,  &c. 

How  is  it  kept  in  the  shops,  and  what  is  its  taste  and  solubility, 
&c.? — It  is  kept  in  large,  white,  efflorescent  crvstals;  they  have  a 
pure  saline  taste,  and  are  soluble  in  four  times  their  weight  of  cold, 
and  twice  their  weight  of  boiling  water. 

What  is  the  dose?  —  3*--5y* 

Calomel. — ^What  is  the  officinal  name  for  this? — Mild  chloride 
of  mercury,  hydrargyri  chloridum  mite.  (For  preparation,  &c.,  see 
Chemistry.') 

What  impurity  sometimes  exists  in  this,  and  how  may  it  be  freed 
from  it? — The  bichloride,  or  corrosive  sublimate,  which  maybe  freed 
from  it  by  washing  it  with  boiling  water,  and  adding  aqua  ammonia 
until  no  precipitate  forma. 

What  are  its  properties?— It  is  a  white,  tasteless,  inodorous.  In- 
soluble substanoe,  unalterable  in  the  air,  but  blackened  by  exposure 
to  light ;  when  in  mass  it  is  generally  in  crystalline  cakes,  tiie  interior 
of  whioh  are  homy  and  elastic  in  texture ;  sp.  gr.  7*2. 

What  are  its  inoompatibles  ?  —  The  alkalies  and  alkaline  esrths, 
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tlie  alkalme  carbonates,  soapB,  hydro-sulphates^  and;  according  to  some, 
iron,  lead,  and  copper. 

What  is  the  peculiarity  of  Howard's  calomel?  —  It  is  prepared  by 
cansine  the  calomel  in  yaponr  to  come  in  contact  with  steam  in  the 
subliming  vessel,  whereby  it  is  converted  into  an  impalpable  powder, 
and  perfectly  washed  from  corrosive  sublimate. 

What  is  the  character  of  calomel  as  a  mercurial  ? — It  is  the  best 

What  are  its  properties  as  a  cathartic,  and  in  what  cases  is  it  appli- , 
cable? — ^In  doses  from  v.  to  xx.  grs.  it  purges  briskly,  causing  bilious 
stools,  sometimes  accompanied  with  pain  and  griping;  in  small  doses 
it  is  alterative,  and,  if  pushed  too  far,  may  produce  ptyalism.  It  is 
highly  beneficial  in  the  commencement  of  autumnal  fevers,  and  when 
there  may  be  congestion  of  the  liver ;  also  in  constipation,  jaundice, 
nephritis,  gastritis,  and  all  the  phlegmasiao;  it  is  used  largely  also  in 
diseases  of  children. 

What  is  the  dose  as  a  purgative  ? — Grs.  v.-xx. ;  and  if  it  does  not 
operate  freely,  follow  by  castor  oil  or  salts. 

With  what  is  it  often  used  in  combination  ? — ^With  jalap,  rhubarb, 
scammonv,  &c.     The  dose  of  calomel  and  jalap,  &&.  grs.  x. 

What  IS  the  dose  of  calomel  for  a  child  r  —  Grs.  iv. 

What  is  the  dose  of  calomel  as  an  alterative  ?  —  Gr.  ss.  to  ij.  every 
two  or  three  hours. 

ENEMATA. 

What  are  enemata  ?  —  Medicines  in  a  fluid  state  injected  into  the 
rectum  to  facilitate  the  action  of  other  medicines,  or  to  operate  upon 
the  bowels  when  the  stomach  is  too  irritated  to  allow  of  their  being 
introduced  into  the  system  through  it. 

What  is  the  composition  of  the  common  enemata  ? — Salt,  molasses, 
lard,  or  olive  oil,  aa.  fjss.,  and  warm  water,  Oj.;  and  we  may  add  ol. 
ricini,  fjij.  The  oil  of  turpentine,  assafoetida,  &c.,  have  been  used 
as  ingredients  in  injections. 

DIURETICS. 

What  are  diuretics  ?  —  Medicines  which  increase  the  secretion  of 
urine. 

How  would  you  favour  the  action  of  diuretics?  —  By  the  adminis- 
tration of  cold  drinks,  keeping  the  body  cool^  and  resort  to  such 
means  as  shall  prevent  perspiration. 

In  what  complaints  are  diuretics  beneficial  ?  —  In  dropsical  com- 
plaints, inflammation  and  irritation  of  the  urinary  organs^  in  nephritis, 
and  in  febrile  complaints. 

FoxQLOTX  {Diyitdlu).  (VidemprQ). — Is  not  this  a  powerful 
diuretic  ?  —  Yes. 

What  is  the  dose  and  preparation.     (See  Nervoui  Sedat%ve$.) 
What  is  there  peculiar  in  its  action,  and  in  what  cases  is  it  appii« 
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cable  ?  —  It  may  bo  retained  for  some  days  in  tbe  system  without 
apparent  actioD,  and  then  act  vigorously.  It  is  applicable  in  cases 
of  albumen  and  coagulable  matter  in  tbe  urine.  It  is  one  of  the  most 
efficient  diuretics. 

Squill  (SctUd),  —What  part  of  this  is  officind ?— The  bulb  of 
the  scilla  maritimAy  an  herbaceous  plant,  native  of  the  ooantries 
bordering  upon  the  Mediterranean  Sea. 

What  are  the  varieties  and  characters  of  the  bulbs,  &c.  ? — There 
are  two  varieties,  the  white  and  red ;  the  bulb  is  pear-shaped,  of 
various  sizes,  consisting  of  scales,  attenuated  at  the  edges,  eksely 
applied  to  each  other,  and  invested  with  a  membranous  coat.  In  the 
white  variety  the  whole  bulb  is  white.  In  the  red  variety  the  epi- 
dermis is  red. 

How  are  they  prepared  for  market,  and  how  is  it  found  in  the 
shops,  &o.  ?  — r  They  are  prepared  for  market  by  slicing  them  trans- 
versely, and  drying ;  the  outer  and  central  portions  are  removed.  As 
found  in  the  shops  they  are  in  irregular,  oblong  pieces,  more  or  less 
contorted,  and  of  a  dull  yellowish-white  colour,  with  a  reddish  tint, 
brittle,  and  pulverizable  when  perfectly  diy.  They  have  a  feeble 
odour,  and  an  acrid,  nauseous  taste. 

To  what  do  they  impart  their  virtues,  and  what  is  their  active  prin- 
ciple ?  —  They  impart  their  virtues 
to  water  and  alcohol.  The  active 
principle  is  scillitin. 

What  is  its  character  as  a  diu- 
retic, and  how  is  it  prescribed  If — It 
is  mild  in  its  character,  andis  gene- 
rally prescribed  in  dropsical  diseases, 
in  combination  with  calomel. 

What  are  the  effects  of  over- 
doses ? — Hypercatharsis,  strangury, 
bloody  urine,  inflammation  of  the 
stomach  and  bowels,  &c. 

What  is  the  dose  ?  —  Grs.  i.-iij  , 
two  or  three  times  a  day,  gradually 
increased. 

CoLCHictrM  Root  (Cofchici  Ra- 
dix); CoLCHicuM  Seed  (^Colchid 
Semen).  —  What  is  this  medicine? 
— ^The  root  and  seeds  of  the  colchi- 
cum  autumale,  or  meadow  saffron. 
(Fig.  360.) 

Describe  this  plant,  bulb,  &c.  — 

It  is  a  perennial,  bulbous  plant,  a 

native   of  the   temperate  parts  of 

but  is  cultivated  in  the  United  Stites;  the  bulb,  which  re- 
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sembles  the  tulip  in  shape,  has  a  brown,  membranous  coat;  internally, 
uolid  and  fleshy ;  and  should  be  collected  in  July  and  August. 

How  is  it  prepared  for  market,  and  what  are  its  properties  ?  — The 
bulb  is  cut  into  thin,  transverse  slices  as  soon  as  dug  up,  and  these 
are  spread  out  and  dried  by  a  moderate  heat ;  the  slices  are  flat  and 
white  CD  both  sides^  the  odour  of  the  fresh  is  disagreeable,  and  the 
taste  hot  and  acrid. 

To  what  does  the  root  impart  its  virtues,  and  in  what  do  the  virtues 
consist?  —  It  imparts  its  virtues  to  water,  alcohol,  and  vinegar; 
the  active  principle  is  colohicum  or  oolchici.  Time  injures  its  pre- 
parations. 

When  should  the  seeds  be  collected,  and  what  are  their  peculiari- 
ties?— ^They  should  be  collected  in  July  and  Aujrust;  they  are  small, 
spherical,  and  brown,  and  their  virtues  exist  in  the  outer  coating. 

What  are  its  effects  upon  the  system  ?  —  It  acts  upon  the  nervous 
system  generally,  and  on  all  the  secretions;  in  large  doses  it  purges, 
and  in  still  larger  vomits.  It  has  been  used  in  gout,  rheumatism, 
neuralgia,  &o. 

What  is  the  dose  of  colchicum?  —  Of  the  root  or  seeds  in  sub- 
stance, grs.  ij.-v.,  but  they  are  not  often  given  in  this  way;  more 
frequently  in  the  wine  of  colchicum  root,  vinum  colchici  radicis. 

How  is  this  made  ? — In  the  proportion  of  one  pound  of  the  bull)  to 
one  pint  of  wine. 

What  is  the  dose?  —  In  acute  cases,  gtts.  x.-xx.,  eveiy  three  or 
four  hours ;  in  chronic  cases,  gtts.  x.-xx., 
three  times  a  day.  Fig-  861. 

Wine  op  Colchicum  Seeds  (Vinum 
Colchxci  Semtnis).  —  In  what  proportion 
is  this  made,  and  what  is  the  dose  ?  —  It 
is  made,  with  Sj.  to  Oj.  of  wine.  The 
dose  b  from  f^ss.-fjij. 

White  Helleboke  (Verafnim  Al- 
hum) ;  American  Hellebore  (  Veratrum 

Vvride) What  parts  of  these  are  used 

in  medicine?  (Fig.  361.)  —  The  roots  of 
the  veratrum  album,  and  veratrum  viride, 
herbaceous  plants;  the  former  a  native 
of  Europe,  the  latter  a  native  of  the  United 
States. 

Describe  the  roots  and  their  sensible 
properties?  —  They  are   fleshy,  fusiform, 

J rello wish-white  externally,  and  pale,  yel- 
owish-gray  internally;  they  have  a  dis- 
I  greeable  odour,  which  is  lost  by  drying ; 
then  bitterish,  acrid,  burning,  and  durable. 

What  are  its  effects  upon  the  system,  and  when  is  it  administered  ? 


the  taste  is  first  sweetish. 
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— It  is  a  violent  emetic  and  cathartic,  and  when  used  incautioody  it  ifl 
dangerous.     It  is  beneficial  in  gout^  rheumatism,  neuralgia,  &c. 

What  is  the  active  priDci- 


Fig.  862. 


pie  ? — Veratria. 

Are  not  these  roots  dange- 
rous medicines? — Yes. 

What  is  the  dose  of  the 
powder  f—Grs.  ij.-viij. 

Veratria. — Whence  is 
this  obtained,  and  what  are 
its  sensible  properties? — It 
is  obtained  from  the  cava- 
dilla,  the  seeds  of  a  Mexican 
plant.  It  is  a  white,  pulve- 
rulent, uncrystallizable  sub- 
stance, inodorous,  very  acrid, 
and  fusible  by  heat. 

In  what  is  it  soluble  ? — It 
is  scarcely  soluble  in  cold 
water,  soluble  in  one  thou- 
sand parts  of  boiling  water, 
and  also  in  alcohol. 

In  what  way  is  it  generally 
used?  —  In  ointment,  made 
with  grs.  xl.,  to  adeps,  Sj. 

Indian  Hemp  {Apocynum 
Cannahinvm),  —  What  part 
of  this  plant  is  used?  Fig. 
362.)  — The  root. 

Where    does     this    plant 


growj 


and  what  are  the  cha- 


racters of  the  root? — The 
plant  grows  in    the  United 
States }  the  root  is  horizontal, 
one-third  of  an  inch  thick,  of 
a  yellowish-brown  colour  when  firesh,  but  dark-chestnut  when  old ;  it 
has  a  strong  odour,  with  a  nauseous,  acrid,  and  permanently  bitter 
taste;  the  fresh  root  when  bruised  emits  a  milky  juice. 
To  what  does  it  impart  its  virtues? — To  water  and  alcohol. 
What  are  its  effects  upon  the  system,  and  in  what  cases  is  it  used? 
—  It  is  a  powerful  emetic,  oathartic;  and  diuretic ;  it  is  employed  in 
cases  of  dropsy. 

In  what  form  is  it  used,  and  what  is  the  dose?  —  In  decoction,  by 
boiling  .^ss.  in  three  half-pints  of  water  to  a  pint;  and  the  doso  is 
from  fji -f3Ui  *^o  or  three  times  a  day. 
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Dandelion  (Taraxacurn).  —  What  is  this  medicine F  (Fig.  363.) 
—The  root  of  the  Leontodon  taraxacum^  an  herbaceous  plant^  gruiv- 
ing  in  all  parts  of  the  world. 

Fig.  868. 


Describe  the  root  and  its  sensible  properties,  &c.  —  The  root  i§ 
several  inches  in  length,  thin,  round,  and  tapering,  of  a  brown  colour 
externally,  without  smell,  and  has  a  sweetish,  mucilaginous,  bitter 
taste,  and  imparts  its  virtues  to  water  and  alcohol;  time  injures  it. 

In  what  cases  is  it  used,  and  what  are  its  effects  upon  the  system  ? 
It  is  used  in  chronic  hepatic  affections,  and  especially  those  compli- 
cated with  dropsy.     It  is  tonic  and  diuretic. 

How  is  the  decoction  made,  and  what  is  the  dose? — By  boiling  ^. 
of  the  dried,  or  ^ij.  of  the  fresh  root,  in  Oj.  of  water,  down  to  a 
half  pint;  the  dose  is  f3ij.,  two  or  three  times  a  day. 

When  should  the  extract  be  prepared,  and  what  is  the  doso  ? — The 
extract  should  be  made  in  August;  the  dose^  grs.  zx.-xxx. 

Juniper  Berries  (Junipenti).  —  Of  what  are  these  the  fruit?  — 
The  Juniperus  communis,  an  evergreen  shrub,  native  of  Europe,  but 
naturalized  in  the  United  States. 

What  is  the  appearance  and  sensible  qualities  of  the  berries  ?  — 
They  are  globular,  more  or  less  striated ;  the  size  of  a  pea ;  they  are 
covered  with  a  glaucous  bloom ;  beneath  which  they  are  shining  and 
blackish  purple,  and  contain  a  brownish-yellow  pulp,  and  three 
angular  seeds.  They  have  an  agreeable  aromatic  odour,  and  a 
sweet,  warm,  bitterish,  terebinthinate  taste. 

What  is  their  active  principle,  and  to  what  do  they  impart  their 
virtues  ? — ^Their  active  principle  is  the  volatile  oil  of  Juniper  berries; 
they  impart  their  virtues  to  water  and  alcohol. 

What  is  its  character  as  a  diuretic,  and  when  is  it  used  ?  -» It  is  a 
mild;  stimulating  diuretic,  useful  in  cases  of  dropsy,  in   too  large 
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dofles  it  is  iDflammatory  to  the  uiioaij  puflssges^  it  is  genendly  giTea 
Id  combination. 

How  is  the  oil  prepared,  and  what  is  its  colonr?  —  The  oil  is  pre- 
pared by  distillation,  and  is  at  first  green  and  afterwards  yellow. 

How  is  the  infusion  made,  and  its  dose?  —  ^j.  of  the  biwsed 
berries  are  put  to  Oj.  of  water,  and  the  dose  is  a  pint  daily. 

What  is  the  dose  of  the  oil?  —  Gtte.  v.-xv. 

"Wild  Carrot  (Carota). — What  part  of  this  is  used  ? — ^Thc  seeds 
of  the  Daucus  carota,  an  indigenous  herb. . 

What  is  the  character  and  sensible  properties  of  the  seeds  ?— They 
are  very  light,  of  a  brownish  colour,  oval-shaped,  flat  on  one  side,  and 
convex  on  the  other;  they  have  an  aromatic  odour,  and  a  wann^  pun- 
gent, bitterish  taste. 

What  is  the  active  ingredient  ? — A  peculiar  volatile  oO. 

What  is  its  charact'Cr  as  a  diuretic,  and  in  what  cases  has  it  been 
used  ?  —  It  is  a  moderately  stimulating  one,  and  has  been  used  in 
nephritic  affections,  in  dropsies,  &c. 

How  is  it  used,  and  what  is  the  dose? — In  infusion,  made  with 
3 88.  of  the  seeds  to  Oj.  of  water,  and  the  whole  taken  daily. 

Has  not  the  garden  carrot  been  used  externally  for  a  poultice  wh^ 
scraped? — Yes. 

Is  not  the  root  of  the  common  parsely  a  very  good  diuretic  ? — ^Yea. 

Turpentine  (Terebinthina), — ^What  is  this  ?  —  The  juice  of  dif- 
ferent species  of  the  genera  pinus,  abies,  and  larix. 

Of  what  does  it  consist?  —  Of  a  resin  and  a  peculiar  VK^atile  oil, 
called  oil  of  turpentine. 

What  are  the  varieties  of  turpentine  used  in  the  United  States  ? — 
The  common  white  turpentine,  and  the  Canada  turpentine. 

From  what  tree  is  the  white  turpentine  derived  ?— From  the  piniu 
palustris  of  the  south. 

When  is  it  collected,  how  is  it  brought  to  market,  and  what  are  its 
properties  as  found  in  the  shops? — It  is  collected  in  the  winter, 
brought  to  market  in  casks,  and,  as  found  in  the  shops,  has  a  peculiar 
aromatic  odour,  warm,  pungent,  bitterish  taste,  and  is  of  a  white 
colour  tinged  with  yellow,  slightly  translucent,  and  of  a  consistence 
varying  with  the  temperature  at  different  seasons  of  the  year. 

What  are  the  names  for  the  Canada  turpentine  ?  —  Terebintliinse 
Canadensis,  Canada  balsam,  and  balsam  of  fir. 

Of  what  is  this  the  product  ?  —  The  abies  balsamifcra,  growing  in 
the  Northern  States  and  Canada. 

Where  is  the  turpentine  found? — In  the  vesicles  upon  the  trunk 
and  branches,  which,  upon  being  broken,  exude  the  turpentine. 

Describe  it,  and  its  sensible  properties,  &o.  —  When  fresh,  it  is 
colourless,  or  slightly  yellowish  and  transparent,  t)f  the  consistence  of 
honey,  tenacious,  of  a  strong,  agreeable  odour,  and  a  bitter^  somewhat 
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acrid  taste ;  it  becomes  more  yellow  and  thicker  by  ezpoeare^  and  then 
assumes  a  solid  consistence. 

What  are  the  effects  of  heat  upon  the  turpentines?  —  They  are 
rendered  more  liquid  by  heat,  and  take  fire  at  a  high  temperature. 

What  are  their  relations  to  water  and  alcohol  r  —  Water  extracts 
only  a  small  quanlaty  of  the  volatile  oil;  they  are  soluble  in  alcohol 
and  ether,  and  readily  unite  with  the  fixed  oils. 

What  is  their  chemical  composition  ?  —  A  resin  and  volatile  oil ; 
their  virtues  reside  in  the  volatile  oil. 

What  are  their  effects  upon  the  system,  and  in  what  cases  are  they 
to  be  prescribed? — They  are  stimulant,  diuretic,  and  anthelmintic; 
in  large  doses,  laxative,  and  may  produce  irritation  in  the  urinary 
passages.  The^rare  prescribed  m  gleet,  chronic  diseases  of  the  un- 
naiy  organs,  in  inflammation  of  the  bowels,  in  rheumatism,  &c. 

What  is  the  dose  of  the  oil  of  turj^entine,  as  a  diuretic  ?  —  Gtts. 
x.-xx.,  two  or  three  times  a  day. 

What  is  the  dose  of  turpentine  ? — Grs.  x.-a^j.,  in  pill  or  emulsion; 
or  it  is  used  externally  as  a  liniment. 

Tar  (Pix  Liquida). —  From  what  is  this  obtained?  —  From  the 
pinus  pidustris,  or  other  species  of  pinus  of  the  Southern  States. 

What  are  its  properties?  —  It  has  a  peculiar  ernpyreumatio  odour, 
bitter,  resinous^  acrid  taste,  an  almost  black  colour,  and  tenacious  con- 
sistence. 

What  is  it  chemically  ?  —  Besin,  united  with  acetic  acid  and  ernpy- 
reumatio oil,  coloured  by  charcoal. 

What  are  its  relations  to  water  ?  —  It  yields  a  small  proportion  of 
Its  constituents  to  water. 

For  what  has  tar  water  been  used  ?  —  Phthiais  pulmonaHs,  chro- 
nic catarrh,  and  in  general  bronchial  afifections. 

For  what  has  the  tar  ointment  been  used  ?  —  In  tinea  capitis,  or 
scald  head,  indolent  ulcers,  &c. 

What  is  the  dose  of  tar  and  tar  water  ?  —  Of  tar,  f  ^i.-f  38S. ;  of 
tar  water,  a  pint  or  two  in  the  day. 

How  else  has  tar  been  used  ?  —  In  vapour  and  ointment. 

What  is  the  residue  after  the  evaporation  of  the  volatile  oil  of  tar  ? 
—Pitch. 

Creasote  (Orengofum). — ^Whence  is  this  obtained? — From  tar  or 
crude  pyroligneous  acid.     (See  Dispengafory,) 

What  are  its  properties  ?  —  When  pure,  it  is  a  colourlesR,  oleagi- 
nous liquid,  gteasy  to  the  touch,  volatilized  by  heat,  and  havino;  a 
caustic,  burning  taste,  and  a  penetrating,  disagreeable  odour,  like 
smoked  meat;  sp.  gr.  1-087. 

What  are  its  relations  to  water  and  alcohol,  Ac?  —  It  forms  two 
combinations  with  water;  the  one,  of  one  part  of  creasote  to  eighty 
parts  of  water;  and  the  other  of  one  part  water  to  ten  of  creasote; 
and  unites,  in  all  proportions,  with  alcohol,  ether,  and  naphtha. 
64 
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Wbat  are  some  of  ite  pe«aliar  properties  ?  —  It  prerente  putrefao- 
tioD  and  coagulates  albumen. 

In  what  cases  lias  it  been  used  eztemallj  and  internally? — Exter* 
nally  in  eruptions,  wounds,  ulcers,  and  as  an  injection  and  gargle. 
Internally  in  diabetes,  epilepsy,  hysteria^  neuralgia,  chronic  catarrh, 
pulmonaiy  consumption,  &c. 

How  is  it  used  externally  and  internally?  —  Externally,  in  watery 
solution  and  in  ointment;  and  internally,  in  the  dose  of  gtts.  i.-ij.j 
in  emulsion,  &c. 

Resin  (Re$tna),  — What  is  this? —  The  residue  after  the  distilla- 
tion of  the  oil  from  turpentine. 

^  What  are  the  varieties?  —  Yellow  and  white;  the  yellow  is  the 
simple  resin^  the  white  is  resin  shaken  in  water  while  in  a  state  of 
fusion. 

What  are  the  properties  of  resin?  —  It  is  a  smooth,  brittle  solid, 
of  a  yellowish  colour,  and  semitransparent ;  when  pure,  it  is  inodor- 
ous and  insipid,  fusible  by  heat,  decomposed  by  a  high  temperature, 
and  takes  fire  in  the  open  air. 

What  is  its  solubility?  —  It  is  soluble  in  water,  as  also  in  ether  and 
the  essential  oils,  and  in  alcohol. 

For  what  is  resin  used?  —  Ajs  an  ingredient  in  ointments  and 
plasters. 

Of  what  particular  ointment  is  it  the  basis?  —  Of  the  resin  cerate 
(oeratum  resinse),  or  basilicon  ointment. 

Copaiba. — What  is  this  commonly  called? — Balsam  of  copaira. 

Whence  is  it  derived  ?  —  From  the  different  species  of  the  copai- 
fera,  growing  in  Brazil  and  Guiana. 

How  is  it  procured  from  the  tree,  what  is  its  appearance  when  first 
obtained,  and  how  is  it  kept  hi  the  shops? — The  juice  is  procured  by 
making  incisions  into  the  stems  and  branches  of  the  tree.  As  first 
obtained  it  is  clear,  colourless,  and  thin,  but  soon  acquires  a  thicker 
consistence  and  a  yellowish  tinge ;  and,  as  found  in  the  shops,  it  is 
clear  and  transparent,  of  the  consistence  of  olive-oil,  of  a  pale  yellow 
colour,  a  peculiar,  not  unpleasant  odour,  and  a  bitterish,  hot^  nauseous 
taste. 

What  are  its  relations  to  water  and  alcohol?  —  It  is  insoluble  in 
water,  but  entirely  soluble  in  absolute  alcohol. 

What  are  its  chief  ingredients?  —  A  volatile  oil  and  resin;  the 
former  is  probably  the  active  principle. 

How  is  the  oil  obtained,  and  what  are  its  properties  ?  —  It  is  ob- 
tained by  distillation  with  water;  at  first  it  is  colourless,  but  after- 
wards it  has  a  fine  green  hue;  it  has  the  odour  and  taste  of  copaiba; 
when  exposed,  it  becomes  darker  and  thicker,  and  of  greater  density. 

What  efiFect  has  a  mixture  with  magnesia  upon  it?  —  It  becomes 
hard,  and  easily  formed  into  pills,  which  should  consist  of  one -six- 
teenth of  magnesia. 
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What  are  its  effects  upon  the  system,  and  in  what  oases  has  it  been 
used!'  —  It  is  a  stiinuiatiDg  diuretic,  and  has  been  used  in  diseases  of 
the  kidneys,  in  gonorrhoea  before  the  inflammatory  stage,  in  chronic 
cystitis,  in  chronic  bronchitis,  &c. 

What  is  the  dose  ? — Gtts.  x.-xzx.,  three  times  a  day,  in  pill,  cap- 
sule, or  emulsion ;  and  of  the  volatile  oil,  gtta.  y.-zy. 

Spanish  Plies  (Cantharfs),  —  (See  EpiftpMtics,') 
What  are  their  effects  upon  the  system,  and  when  applicable  ?  — 
They  are  powerfully  stimulant,  with  a  tendency  to  the  urinary  organs, 
fto. ;  in  over-doses  they  produce  strangury,  inflammation  of  the  neck 
of  the  bladder,  bloody  urine,  nephritis,  &c.  They  have  been  used  in 
chronic  inflammation,  and  in  debility  of  the  gen i to-urinary  organs,  in 
gleet,  gonorrhoea,  and  in  incontinence  of  urine,  &c. 

What  is  the  dose  as  a  diuretic? — Gr.  i.,  two  or  three  times  a  day; 
or  of  the  tincture,  gtts.  z.,  frequently  repeated. 

Cabbonates  of  Potassa. — Which  of  these  are  used? — The  car- 
bonate and  bicarbonate. 

How  is  the  carbonate  procured  ?  —  Prom  the  impure  carbonate,  by 
solution,  recrystallization,  &c. ;  it  is  a  deliquescent  salt. 

What  are  the  impurities  if  —  Foreign  salts  and  earthy  mattera. 

How  is  the  purer  variety,  or  salt  of  tartar,  prepared  ? — ^By  rubbing 
potas.  bitart.  and  potas.  nitras.  separately  in  powder,  throwing  them 
m  a  brass  kettle  heated  to  redness,  and  then  preparing  it  as  you  would 
do  the  carbonate. 

How  is  it  found  in  the  shops,  and  what  are  its  properties?  —  It  is 
in  a  coarse,  white,  granular  powder,  with  a  nauseous,  alkaline  taste, 
and  an  alkaline  reaction;  it  is  soluble  in  water,  but  insoluble  in 
alcohol. 

In  what  cases  is  it  applicable  ? — As  an  antacid,  in  cases  where  there 
is  too  great  a  preponderance  of  acid  in  the  urine. 

What  is  its  dose  ? —  Grs.  z.-xxx.,  three  or  four  times  a  day. 

How  is  the  bicarbonate  prepared  f — By  saturating  a  solution  of  the 
oarbonate  with  carbonic  arid  gas ;  then  filtering  and  evaporating  the 
filtered  liquor,  that  crystals  may  form,  taking  care  that  the  heat  does 
not  exceed  120^  Fahrenheit;  then  dry  the  crystals. 

What  are  its  properties  ? — It  is  in  the  form  of  white,  inodorous 
crystals,  permanent  in  the  air,  with  a  slight  alkaline  taste,  dissolving 
in  four  tunes  its  weight  of  cold  water,  and  in  five-sixths  of  boiling 
water ;  it  is  sparingly  soluble  in  alcohol ;  when  too  great  heat  is  used, 
either  in  the  form  of  boiling  water,  or  otherwise,  it  is  decomposed. 

What  is  its  dose  ? — ^ss.-^i. 

Acetate  op  Potassa  (^Foiastoe  Acetas). — What  was  this  formerly 
called  ?  —  Sal  diureticus. 

How  is  it  prepared  ? — By  saturating  a  solution  of  the  carbonate 
of  potassa  with  acctie  acid;  heating  the  mixture^  and  clearing  the 
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liquid  with  fttiimdl  charcoal ;  and  then  eyaporating  it  to  dryness,  until 
a  pellicle  is  formed,  which  must  he  removed ;  and  as  soon  as  another 
pellicle  is  formed,  it  should  be  removed ;  and  these  pellicles  placed  in 
a  well-stopped  bottle. 

What  are  its  properties  ?  — It  is  a  white,  deliquescent  salt,  with  a 
pungent,  saline  taste ;  soluble  in  half  its  weight  of  water^  and  twice 
its  weight  of  alcohol. 

What  is  its  dose? — Bi.-^i.,  every  two  or  three  hours,  in  solution. 

BlTAKTRATE  OF  PoTASSA.      (  Vidn  9Upra.} 

What  is  its  dose  as  a  diuretic?  —  Si-^ij-y  given  daily  in  divided 
doses. 

Nitrate  op  Potassa.    C  Vide  supra.) 

In  what  cases  is  it  applicaole  ? — In  dropsy,  with  high  inflammatoiy 
action. 

What  is  its  dose  as  a  diuretic?— Grs.  x.— xx.,  frequently  repeated 

Spirit  op  Nitric  Ether  (Sptrttus  JSthens  Mtrict),  —  What  ia 
the  common  name  for  this  ?  —  Sweet  spirits  of  nitre. 

How  is  it  prepared  ? — By  taking  nitrate  of  potassa,  sulphuric  acid, 
alcohol,  and  diluted  alcohol  and  carbonate  of  potassa ;  mix  the  nitrate 
of  potassa  and  the  acid  in  a  glass  retort,  paur  m  the  alcohol  gradually, 
and  digest  the  mixture  with  a  gentle  heat,  then  raise  the  heat  and 
distil.  To  the  distilled  liquor  add  the  diluted  alcohol  and  carbonate 
of  potassa,  and  again  distil. 

What  are  its  properties? — It  is  a  colourless  liquid,  of  a  grateful 
etherial  odour;  when  fresh,  it  has  a  sweet,  and  when  old,  a  sour 
taste ;  it  is  very  volatile  and  inflammable. 

In  what  is  it  soluble,  &c.  ?  -^  It  is  soluble  in  water  and  alcohol ; 
it  has  the  same  specific  gravity  as  alcohol  ]  and  is  often  diluted  with 
alcohol. 

What  is  its  character  as  a  diuretic  ? — It  is  very  mild,  and  is  often 
used  in  combination  with  digitalis,  squill,  &c.,  in  cases  of  dropsy,  &o. 

What  is  its  dose  ?  —  F58s.-5i.,  frequently  repeated. 

DIAPHORETICS. 

What  are  diaphoretics  ? — Medicines  which  produce  perspiration. 

Are  not  sudorifics  and  diaphoretics  synonymous  terms  ?  —  Yea. 

How  would  you  favour  diaphoresis?  —  By  warm  clothing,  warm 
diluent  drinks,  by  bleeding  first  when  necessary,  and  by  preventing 
other  secretions,  especially  that  of  the  kidneys. 

What  are  the  different  classes  of  diaphoretics? — The  nauseating, 
refrigerant,  and  alterative. 

NAUSEATING    DIAPHORETICS. 

Ipecacuanha — How  is  this  used  as  a  diaphoretic  ? — Generally  in 
combination  with  opium. 
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How  18  the  anion  of  these  two  made  more  perfect? — ^By  combining 
jhem  with  the  sulphate  of  potassa. 

What  is  the  officiDal  preparation  of  this  kind  ?  —  The  powder  of 
ipecacuanha  and  opium^  commonly  called  Dover's  powder. 

What  are  the  proportions  of  the  ingredients  in  this  powder  ?  — 
Paly,  opii,  gr.  i;  pulv.  ipecac.,  gr.  i. ;  potas.  sulph.,  grs.  viij. 

What  is  the  dose  of  this  powder  ?  —  Ors.  z.^  every  four  or  six 
hoars. 

In  what  cases  is  this  used? — In  inflammatory  diseases,  after  the 
redaction  of  the  arterial  excitement  by  the  lancet,  in  gout,  rheuma- 
lism;  dysentery,  &o,,  and  in  all  inflammations,  except  that  of  the 
brain. 

Tartrate  of  Antimony  and  Potassa.    (  Vuh  supra,') 

What  is  the  dose  of  this  as  b  diaphoretic  ?  —  Gr.  i-i  every  hoar 

or  two. 

In  what  cases  is  this  applicable  ?  —  In  all  inflammations,  except 

ihat  of  the  stomach,  or  where  there  is  a  typhoid  tendency. 

REFRIQERANT  DIAPHORETICS. 

Citrate  of  Potassa.  —  What  is  this? — A  soluble,  deliquescent 
salt. 

,    In  what  two  forms  is  it  employed  ?  —  In  the  form  of  neutral  mix- 
tare,  and  the  effervescing  draught. 

How  is  the  neutral  mixture  prepared? — By  saturating  the  car- 
bonate or  bicarbonate  of  potash  with  lemon-juice  until  effervescence 
ceases. 

What  is  the  proportion  of  ingredients  when  the  carbonate  of  potash 
is  used? — Lemon-juice,  f^iv.,  and  add  as  much  of  the  carbonate  as 
will  saturate  it,  and  then  filter,  &e. 

What  is  the  proportion  when  citric  acid  is  used  ? — Acidum  citrici, 
gij.,  water,  fjiv. 

What  is  the  dose  of  neutral  mixture?  —  F§8S.,  every  hour  or  two. 

What  is  the  composition  of  the  effeirvescing  draught?  —  Potassa 
carb.  5iii.^  aqua,  f^iv.;  then  add  a  tablespoon ful  of  the  solution  to 
the  same  quantity  of  lemon  or  lime  juice,  previously  mixed  with  a 
tablespoonful  of  water,  and  give  the  mixture  in  a  state  of  effervescence 
every  hour  or  two. 

What  is  the  taste  of  these  solutions?  —  Pleasantly  alkaline. 

In  what  cases  are  they  beneficial  ?  —  In  fevers,  with  nausea  and 
vomiting. 

What  are  sometimes  added  to  these  mixtures  ? — ^Tart.  ant.  et  potas., 
tr.  opii.,  spts  aeth.  nit.,  &c. 

Acetate  of  Ammonia. — How  is  this  salt  employed? — In  soiOp 

tiOD. 

What  are  the  officinal  and  common  names  for  it  ? — Officinal,  liquet 
ammonisB  acetatis.     The  common  name  is  spirits  of  mindererus. 
64* 
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How  18  it  prepared?  —  Bj  satarating  distilled  viDegsr  or  dilate 
acetic  acid  with  carbonate  of  ammoDia. 

What  is  its  colour  and  taste  ?  — ^It  is  clear,  with  a  pleasant  aromatic 
taste. 

When  is  it  used  ?  —  When  a  slightly  stimulating  diaj^orede  is 
required. 

What  is  its  dose  ? — ^F  S J88--f  Sj-;  repealed  ereiy  two  or  three  hours. 

Nitrate  of  Potassa  is  also  used  as  a  diaphoretic.     (  Vide  tupr^.) 

Spiritus  iEiTHERis  NiTRici,  (7wf«  supro), — ^What  is  its  dose 
as  a  diaphoretic  ? —  F^ss.-f  3j.,  every  two  or  three  hours. 

alterative  diaphoretics. 

GuAlACUM  Wood (OvaraeiLfgnumy,  Qv aj Act (GuaiactRenna?). 
What  is  the  name  of  the  tree  which  produces  these  ?  —  The  guaiacum 
officinale,  a  large  tree  growing  in  the  West  Indies  and  South  America. 

How  is  guaiacum  wood  imported  and  kept  in  the  shops,  and  what 
are  its  properties? — It  is  imported  in  billets,  but  kept  in  the  shops 
in  raspings  or  shavings.  The  externa]  colour  of  the  billets  is  yellow, 
the  internal  black,  and  when  heated  has  a  peculiar  odour;  and  is  bit- 
ter to  the  taste  when  long  chewed. 

To  what  does  it  impart  its  virtues  ?  —  Slightly  to  water,  and  in  s 
larger  proportion  to  alcohol. 

What  is  the  guaiac?  —  The  concrete  juice  of  the  tree,  obtained 
either  by  spontaneous  exudation,  or  by  making  incisions  in  the  trunk, 
or  by  acting  upon  the  billets  with  fire,  or  by  boiling  the  raspings,  &c. 

IIow  IS  it  found  in  the  shops,  and  what  are  its  properties?  —  It  is 
in  reddish-brown  lumps  when  first  prepared,  but  becomes  of  an  olive 
colour,  or  greenish-brown  by  exposure ;  it  has  a  translucent,  brittle, 
and  shining  fracture.  Tlie  powder  is  at  first  grayish,  but  becomes 
green  by  exposure,  and  in  hot  weather  cakes  together.  The  taste  ia 
pungent,  and  the  odour  very  feeble. 

What  is  it  chemically? — A  gum  resin. 

What  are  its  relations  to  water  and  alcohol  ?  —  Water  acts  slightly 
upon  it;  alcohol  dissolves  all,  except  its  impurities. 

What  are  its  effects  upon  the  system,  and  in  what  cases  has  it  been 
used  ?  —  It  is  moderately  stimulant,  and  alterative,  and  is  a  diapho- 
retic, diuretic,  or  emmenagogue,  according  to  circumstances.  It  has 
been  used  in  syphilis,  in  rheumatism,  gout,  amenorrhoea,  cutaneoos 
eruptions,  &c. 

What  is  the  dose  of  it  in  powder? — Grs.  x.-xxx. 

What  are  the  names  of  the  officinal  tinctures,  and  their  doses  ?  — 
The  tinctura  guaiaci,  and  the  tinctura  guaiaci  ammoniata.  The  doses 
of  each  of  these  is  f  3j.,  three  or  four  times  a  day. 

In  what  decoction  is  this  wood  an  ingredient  r — In  the  oompound 
decoction  of  sarsaparilla. 
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AfsZEHEON  (Mexerevm),  —  Wbat  is  tliis? — The  bark  of  different 
species  of  the  daphne,  as  the  daphne  mezereum,  &c. 

Describe  the  plant,  &c.  —  It  is  a  small,  hardy  shrub,  with  highly 
fragrant  and  pale  rose-coloured  flowers ;  it  is  a  native  of  Europe. 

JDescribe  the  bark  and  its  properties.  —  It  is  in  long  strips ;  ex- 
ternally it  has  a  grayish  epidermis,  beneath  which  is  a  soft,  greenish 
tissue ;  the  inner  bark  is  tough,  pliable,  fibrous,  and  striated  with  a 
whitish  colour;  the  recent  bark  has  a  nauseous  smell,  but  the  dry  is 
inodorous;  the  taste  is  acrid. 

To  what  does  it  impart  its  virtues  ? — To  water  and  alcohol. 

What  are  its  principles?  —  A  peculiar  one,  called  daphnin,  and  an 
acrid  resin-,  in  which  its  virtues  are  thought  to  reside. 

What  are  its  effects  upon  the  system,  and  when  has  it  been  used  ? 

—  It  is  stimulant  and  diuretic,  or  diaphoretic,  according  to  circum- 
stances. It  has  been  used  in  rhenmatism,  gout,  scrofula,  and  diseases 
of  the  skin. 

How  is  it  used,  and  what  is  the  dose  7 — It  is  used  in  decoction,  in 
the  proportion  of  meeereon^  gij.,  and  liquorice  root,  ^ss. ;  boil  this  in 
Oiij.  of  water  to  Oij. ;  the  dose  is  a  teacupful  four  times  a  day. 

Is  not  this  an  ingredient  in  the  comp.  decoct,  of  sarsapaiilla  ?  — 
Yes. 

What  is  the  effect  of  mezereon  bark,  when  externally  applied  ?-~ 
It  produces  inflammation. 

Sassafras.  —  What  part  of  this  is  used  ?  —  The  bark  of  the  root 
of  the  sassafras  officinale,  and  the  pith  of  the  small  twigs. 

What  are  the  properties  of  the  bark  and  the  piths,  as  kept  in  the 
shops  ?  —  The  bark  is  in  irregular  fragments,  sometimes  covered  with 
a  brown  epidermis,  and  very  brittle ;  its  colour  is  like  that  of  cinna- 
mon ;  the  odour  is  fragrant,  and  the  taste  sweet  and  aromatic.  The 
pith  is  in  white,  slender,  cylindrical  pieces,  light  and  spongy. 

To  what  does  the  bark  impart  its  virtues,  and  what  is  its  active 
constituent? — The  active  principle  of  the  bark  is  a  volatile  oil,  and 
the  bark  imparts  its  virtues  to  water  and  alcohol. 

How  is  the  volatile  oil  procured,  and  what  is  its  specific  gravity  ? 

—  The  oil  is  procured  by  distillation;  its  sp.  gr.  1*094. 

What  are  its  effects  upon  the  system? — It  is  stimulant,  and  is 
chiefly  prescribed  in  combination. 

In  what  preparation  is  the  bark  used  ?  —  In  the  comp.  deooc.  of 
sarsaparilla. 

What  is  the  dose  of  the  oil?  —  Gtts.  v.-x. 

For  what  is  the  pith  used,  and  what  are  its  proportions  in  its  pre- 
parations?— ^It  \§  used  to  impart  its  mucilage  to  water,  as  a  collyrium, 
in  the  proportion  of  grs.  x.  to  fgj.-fjij.  of  water. 

Sarsaparilla.  —  Of  what  is  this  the  root?  —  Of  several  species 
of  smilax.  as  the  smilax  officinalis  and  syphilitica,  natives  of  Mexioo, 
West  Indies,  and  South  America. 
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Whui  is  the  character  of  the  root  as  imported  ?-» It  la  in  huidhs; 
the  root  is  a  bo  at  the  size  of  a  goose-qmll,  wrinkled,  and  flexible,  the 
cortical  portion  is  thick ;  the  colour  is  \rari^ated,  sometimes  black, 
internally  it  is  white,  with  little  odoar,  and  when  taken  into  the 
mouth  there  is  little  taste,  but  afterwards  there  is  a  burning  in  the 
fiiuces. 

To  what  does  it  impart  its  Tirtiie8?-^To  water  and  alcohol;  k)ng 
boiling  impairs  its  virtues. 

In  what  does  its  virtues  reside?— *- In  a  peo«Itar  principle,  called 
sarsaparillin. 

What  are  its  effects  upon  the  system,  and  in  what  caaes  has  it  been 
used  ? — ^It  acts  as  a  diaphoretic  and  diuretic,  in  large  doses  it  pui^es, 
and  in  still  larger,  it  nauseates  and  vomits.  It  has  been  used  in 
secondary  syphilis,  in  cutaneous  affeotions,  in  scrofula,  &o. 

What  is  the  dose  of  the  powder  ?  —  Sss.-^j.,  three  or  four  times  a 
day. 

What  is  the  composition  of  the  compound  deooction? — Sana- 
parilk,  sassafras,  gaaiacum  wood,  liquorice  root,  and  mezereon.  The 
dose  is  f  Siv.,  three  or  four  times  a  day. 

What  is  the  con^|K)sition  and  dose  of  the  syrup? — Sarsaparilla, 
guaiacum,  red  roses,  senna,  liquorice  root,  oil  of  sassafras,  oil  of  ani- 
seed, oil  of  gaultheria,  sugar,  and  diluted  alcohol ;  the  dose  is  f  .^ss. 

What  is  the  dose  of  the  alcoholic  extract  ?  —  Grs.  x.-xx.  (Thero 
is  also  a  fluid  extract) ;  dose,  f  ^i.,  three  times  a  day. 

EXPECTORiLNTS. 

What  are  expectorants? — Substances  which  increase  and  facilitate 
the  discharge  of  mucous  or  other  secretions  from  the  membrane  lining 
the  air-cells  and  bronchial  tubes,  &c. 

Are  not  emetics  in  small  doses  expectorants? — Yes. 

Sqill (^  Vide  mpra.) 

How  is  this  used  as  an  expectorant? — In  the  form  of  the  vinegar, 
Byrup,  oxymel,  and  tincture. 

What  are  its  characters  as  an  expectorant,  and  when  has  it  been 
administered  ?  —  It  is  stimulant,  and  has  been  employed  in  advanced 
stapes  of  bronchial  affections,  after  the  subsidence  of  fever,  &c. 

How  is  the  syrup  or  oxymel  prepared  from  the  vinegar,  and  what 
are  the  doses  of  the  various  preparations  ?  —  The  syrup  is  formed  by 
adding  sugar  to  the  vinegar,  and  the  oxymel  is  formed  by  adding 
honey  to  the  vinegar.  The  dose  of  the  vinegar  is  f  g^.—f  5j. ;  the 
dose  of  the  syrup  or  oxymel  is  f  5J--fsij.;  the  dose  «f  the  tincture, 
gtts.  xxx.-xl. 

Garmo  (Alltum). — ^What  is  this? — The  AHium  sativum,  or  garden 
garlic  of  Europe,  but  cultivated  in  t^e  United  States. 

What  is  the  part  used,  and  what  are  its  properties? — The  bulb  is 
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ihe  part  med ;  it  is  somewhat  of  a  flattened  sphere,  and  has  the  stem 
attached  to  it;  it  is  covered  with  a  white,  dry,  membranous  envelope 
sarrounding  the  cloves  which  are  around  the  stem,  each  clove  having 
a  distinct  envelope  besides.  The  cloves  have  a  peculiar  odour,  and  a 
bitter  acrid  taste. 

In  what  do  their  virtues  reside  ?  —  In  a  volatile  oil. 

To  what  do  the  eloves  impart  their  virtues  ?  — -  To  water,  vinegar, 
and  alcohol. 

What  is  the  common  form  for  administration  ?  —  The  juice. 

What  are  its  effects  upon  the  system,  and  when  has  it  been  admin* 
iatered  ?— It  is  gently  stimulant,  and  increases  the  various  secretions. 
It  iias  been  used  in  the  pectoral  affections  of  children,  in  hooping- 
eoucrh,  &c. 

What  is  the  dose  of  it  fur  a  child  ?  —  F  3ss.-f  3j. 

Seneka  (^SfTi^ffa).  —  What  part  is  officinal?  (Fig.  364.)  —  The 
root  of  the  Polygala  senega,  an 

herbaceous,  perennial  plant,  na-  JPIg.  364. 

tive  in  the  United  States. 

What  is  the  character  and 
sensible  appearance  of  the  root  ? 
—  The  root  is  ligneous,  with  a 
lai^ge  head,  and  tapering  to  a 
point,  contorted,  and  appears  as 
if  a  thread  were  inserted  in  the 
one  side ;  the  colour  is  yellowish 
or  grayish-brown  ;  the  powder  is 
gray ;  the  odour  is  peculiar  and 
strong  in  the  fresh,  but  faint  in 
the  dry ;  the  taste  is  sweetish  and 
mucilaginous;  and  after  a  while 
irritating  to  the  fauces.  The 
cortical  portion  contains  the  more 
active  part. 

What  is  thought  to  he  the 
active  principle,  and  to  what 
does  it  impart  its  virtues  f — ^The 
active  principle  is  Senegin,  and 
it  imparts  its  virtues  to  water 
and  alcohol. 

What  are  its  effects  upon  the 
system,  and  when  has  it  been  employed  ? — It  is  a  stimulant  expecto- 
rant and  diuretic ;  in  large  doses  it  is  emetic  and  cathartic.  It  is 
uaed  in  the  same  cases  as  squills. 

In  what  forms  is  it  given,  and  what  are  the  doses?  —  In  powder, 
dose,  grs.  x.-xx.;  in  decoction,  made  by  boiling,  gj.  of  the  bruised 
root  with  Ji.  of  liquorice  root  in  Ojss.  of  water,  to  Oj. ;  the  dose 


766  JCATBBIA    HB1>I0A« 

ifl,  f3i.-f  Sy-j  three  or  four  times  a  day  j  and  in  Byrnp,  doee,  f  sun.- 
f  31.,  two  or  three  times  a  day. 

What  is  the  coDiposition  of  the  Syrnpus  scillad  compofiitns,  or 
Coxe's  Hive  Syrup  ?  —  Squill,  senega^  tart.  ant.  et  potassa,  clarified 
honey,  and  distilled  water :  dose  according  to  the  age  of  the  child, 
and  the  effect  to  be  produced,  either  expectorant  or  emetic,  from  gtts. 
zv.  to  f  3L 

Ammonia  (Ammontacum) — What  is  the  medicine  used? — The 
inspissated  juice  of  the  Dorema  ammoniacum,  an  umbelliferous  plant 
of  Persia. 

How  is  it  obtained?  —  Prom  punctures  made  in  the  bark  of  the 
shrub,  whence  the  juice  exudes  and  concretes. 

In  what  forms  does  it  come  to  us,  and  what  are  their  characters? 
*—  It  comes  in  tears  and  masses ;  the  tears  which  are  the  purest  are 
in  spherical  pieces,  from  the  size  of  a  pin's  head  to  that  of  a  walnut ; 
they  have  a  yeUow  exterior ;  interiorly  they  are  white,  shining,  and 
very  brittle ;  the  masses  appear  to  be  the  tears  of  inferior  quality 
i^glutinated  together ;  they  are  divesifierd  in  structure,  and  contain 
impurities. 

What  are  the  sensible  properties  of  ammoniac? — ^It  has  a  peculiar 
smell,  with  a  bitter,  acrid,  and  sweet  taste. 

What  is  it  chemically  ?  —  Gum  resin,  with  volatile  oil. 

What  are  its  relations  to  water  and  alcohol  ? — ^It  is  partly  soluble  in 
alcohol,  and  forms  a  milky  emulsion  with  water. 

What  are  its  effects  upon  the  system,  and  in  what  cases  has  it 
been  used?  —  It  is  stimulating  to  the  heart,  arteries,  and  nerves, 
with  a  tendency  to  the  lungs,  and  bronchial  mucous  membrane ;  in 
large  doses  it  purges.  It  is  used  in  chronic  pulmonary  affections, 
where  there  is  diminished  secretion  without  inflammation. 

What  is  its  dose  ?  —  Grs.  x.-xxx.,  in  pill  or  emulsion 

What  is  an  officinal  preparation  of  it  ?  —  The  pilulae  scillaa  oompo- 
sitse,  composed  of  squill,  ginger,  hard  soap,  and  ammoniac. 

AssAFCETiDA.     (  Vide  mpra,) 

What  is  its  character  as  an  expectorant  ? — ^It  is  stimulating,  with  a 
tendency  to  allay  nervous  excitement.  It  has  been  used  in  chronio 
pectoral  affections,  hooping-cough,  asthma,  &c. 

What  is  its  dose  as  an  expectorant?  —  Grs.  v.-xv.,  in  pill  or 
emulsion. 

Balsam  of  Tolu  (Tolufanvm).  — What  is  this  the  product  of? 
—The  Myroxylon  toluiferum ;  a  tree  growing  in  tropical  America. 

How  is  the  balsam  procured,  in  what  state  is  it  imported,  and  how 
is  it  kept  in  the  shops  ?  —  It  is  obtained  from  the  juice  exuded,  it  is 
collected  in  jars,  and  is  imported  in  a  semi-fluid  state ;  as  found  in 
the  shops  it  is  in  various  degrees  of  consistence,  the  colour  is  brown 
and  translucent,  the  odour  is  fragrant  and  agreeable,  the  taste  is 
warm,  pungent,  and  penetrating. 
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What  are  the  elTects  of  heat  and  exposure,  and  what  are  its  essen* 
tial  constituents  ? — It  melts  by  heat,  inflames  and  diffuses  its  peculiar 
odour;  by  exposure  it  becomes  hard  and  brittle;  its  constituents  are 
resin,  volatile  oil,  and  benzoic  acid. 

What  are  ita  relations  to  water  and  alcohol?  —  It  is  entirely  dis- 
0olyed  by  alcohol ;  water  extracts  its  benzoic  acid. 

How  may  the  benzoic  acid  be  separated  from  it? — By  distilling  it 
with  water,  when  the  acid  is  sublimed. 

What  are  the  properties  of  bensoio  acid?*— It  is  in  soft,  white, 
feathery  crystals,  of  a  silky  lustre  j  when  pure  it  is  inodorous  and 
inflammable ;  its  taste  is  warm  and  acrid ;  it  is  a  constituent  charac- 
teristic of  the  balsams. 

In  what  preparation,  and  that  only,  is  benzoic  acid  used?  —  Tr. 
opii,  camph.,  or  elixir  paregoric. 

What  are  the  effects  of  tolu  upon  the  system,  and  when  has  it  been 
used  ?  —  It  is  a  stimulant  tonic,  with  a  tendency  to  the  lungs,  and 
applicable  to  pectoral  diseases,  where  a  stimulating  expectorant  is 
required  after  inflammation  has  subsided. 

What  is  the  dose  of  tolu  ?  —  Grs.  x.-xxx.,  in  emulsion. 

What  is  the  dose  of  the  tincture?  —  Fsi.-fjij. 

Does  not  the  balsam  of  Peru  possess  qualities  similar  to  tolu? — ^Yes. 

EMMENAGOGUES. 

What  are  emmenagogues  ? — Medicines  which  &Lvour  the  menstrual 
secretion. 

What  medicines,  which  have  been  mentioned  before,  act  in  thj«i 
way? — The  preparations  of  iron,  aloes,  black  hellebore,  guaiac,  &c. 

Savinb  (jSaWno).— What  is  the  medicine  used? — The  leaves  of 
the  juniperus  sabina,  an  evergreen  shrub,  native  of  Europe. 

What  is  the  appearance  of  the  plant  ?  —  Similar  to  the  common 
red  cedar  of  the  United  States. 

What  is  the  appearance  and  sensible  properties  of  the  leaves  ?  — 
They  are  pinnate,  of  a  green  colour  when  fresh,  ash-coloured  when 
dry ;  they  have  a  peculiar,  strong,  heavy,  disagreeable  odour,  and  a 
bitter  and  acrid  taste. 

To  what  do  they  impart  their  virtues?  — To  water  and  alcohol. 

What  are  its  effects  upon  the  system  ?  —  It  is  highly  stimulating, 
increasing  the  secretions,  has  a  peculiar  tendency  to  the  uterus,  and 
should  not  be  prescribed  during  pregnancy. 

What  is  the  active  principle?  —  A  volatile  oil,  called  the  oil  of 
savin — oleum  sabinae. 

What  are  the  properties  of  the  oil? — It  is  of  a  yellow,  limpid, 
light  colour,  strong  odour,  and  acrid  taste. 

In  what  forms  is  savine  given,  and  what  are  the  doses  ?  —  In  pow- 
der, dose,  grs.  v.-xx.,  two  or  three  times  a  day ;  the  oil,  dubc,  gtte. 
ij.-v. 
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Wliftt  is  its  character  as  an  emmenagogae? — ^It  is  very  stimulating^ 
and  is  beneficial  in  cases  of  debility  of  the  nterus. 

Spanish  Flies. — WHiat  is  the  dose  of  these  as  an  einmenagogae  ? 
— The  tincture  is  used  generally;  dose,  gtts.  x.-xxx.,  thxee  times  a 
day. 

SIALAGOGUES. 

What  are  these? — Medicines  which  promote  the  secretion  of  saliva; 
as  tobacco,  or  any  substance  or  root  when  chewed. 

ERRHINES. 

What  are  these  ?  —  Medicines  which  promote  the  secretion  from 
the  mucous  membrane  of  the  nostrils. 

BPISPASTICS. 

What  are  epispastics?  —  Medicines  which,  wlien  applied  to  tlie 
skin,  produce  a  blister. 

What  are  the  particular  indications  for  blisters? — For  general 
stimulation,  as  revulsives  to  change  the  action  of  a  part,  as  local  de- 
pletantB  to  obtain  a  denuded  surface,  as  auxiliaries  to  internal  stimu- 
lant, &c. 

How  would  you  avoid  strai^gury  ? — By  leaving  the  blister  on  tply 
till  redness  is  produced. 

Spanish  Flies  (Cantharis). — ^What  are  the  names  for  the  fly  ? — 
Cantharis  veeioatoria,  meloe  vesicatoria,  and  lytta  vesicatoria;  natives 
of  Spain  and  Italy. 

How  are  they  procured,  and  what  is  their  appearance? — They  are 
obtained  by  shaking  them  from  the  trees  and  shrubs  to  which  they 
adhere,  and  imroersiDg  them  in  vinegar  and  water;  they  are  two- 
thirds  of  an  inch  in  length,  oblong,  and  of  a  golden-green  colour. 

What  is  the  colour,  odour,  and  taste  of  the  powder? — The  powder 
is  brownish-green,  interspersed  with  shining  particles,  which  are  part^ 
of  the  bead  and  wing  cases  of  the  fly;  the  odour  is  disagreeable,  and 
the  taste  burning  and  urinous. 

To  what  do  they  impart  their  virtues  ?  --^To  water  and  alcohol. 

When  insects  attack  the  powder  what  is  the  result  ? —  Its  virtues 
are  injured. 

What  is  the  active  principle,  and  its  appearance? — The  active 
principle  is  cantharidin,  a  white,  crystalline  substance,  of  a  shining, 
micaceous  appearance,  insoluble  in  water  and  cold  alcohol,  but  soluble 
in  ether  and  the  oils. 

How  is  the  cerate  of  Spanish  flies,  commonly  called  blistering  oint- 
ment, prepared  ?  —  By  taking  powdered  flies,  yellow  wax,  resin,  and 
olive  oil ;  melting  together,  first  the  wax  and  resin,  and  then  adding 
powdered  flies,  and  stir  the  whole  constantly  until  it  cools. 

How  is  the  ointment  of  Spanish  flies  prepared  ?  —  By  taking  poW- 
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dered  flies  and  distilled  water,  and  boiling  down  the  water  witV  tlio 
flies  to  one-half  the  original  quantity ;  mixing  cerate  with  the  strained 
liquor,  and  evaporating  to  a  proper  consistence. 

How  is  the  plaster  of  pitch  and  Spanish  flies  prepared  ? — ^By  mixing 
together  Burgundy  pitch  and  fly  cerate,  by  means  of  a  water-bath, 
stirring  constantly. 

How  is  the  linimentum  cantharidis  prepared  ? — By  taking  powdered 
flies  and  oil  of  turpentine,  digesting  the  flies  in  it  for  ^ee  houn>, 
and  then  straining. 

What  preparation  has  recently  come  into  use  which  is  of  importance 
for  vesicating,  particularly  m  cases  of  children? — The  cantharidin 
collodion.  • 

Potato  Flies  {Cantharh  Tutata,  or  Li/Ua  VUtata). — Whore  arc 
these  native,  and  on  what  plants  are  they  found  ?  —  They  are  native 
of  the  United  States,  and  are  found  upon  the  sweet-potato  vines. 

What  is  their  appearance  ?  —  They  are  less  than  an  inch  in  length, 
with  a  head  of  a  light  red  colour,  and  dark  spots  on  the  top,  the  wing 
cases  are  black,  with  a  yellow^  longitudinal  stripe  in  the  centre,  and 
ft  yellow  margin. 

RUBEFACIENTS. 

What  are  these  ?  —  Medicines  which,  when  externally  applied,  in- 
flame the  skin. 

In  what  cases  are  they  applicable  ?  —  When  you  wish  a  slight  but 
continued  impression. 

Mustard  (^Sinapts), — ^Whatjs  this  medicine? — The  seeds  of  the 
sinapis  alba  and  8.  nigra,  natives  of  Europe,  but  cultivated  in  the 
United  States. 

Describe  the  plant  and  the  seeds. — The  black  arastard  is  a  tall 
plant,  with  leaves  of  various  characters ;  the  flowers  are  small  and 
yellow,  the  pods  are  smooth,  and  contain  numerous  seeds;  the  seeds 
are  small  and  globular,  of  a  brown  colour  externally,  internally  yel- 
low ;  when  whole  they  are  inodorous,  but  when  powdered  they  have 
a  distinct  smell ;  the  taste  is  bitterish,  hot,  and  pungent.  The  white 
mustard  is  a  smaller  plant  than  the  black,  the  flowers  are  in  racemes, 
the  pods  are  spreading,  rugged,  and'  roundish,  &c\,  the  seeds  are 
larger  than  the  black,  of  a  yellowish  colour,  and  of  a  less  pungent 
taste.     They  are  both  yellow  in  powder. 

What  do  they  contain  ?  —  Mucilage,  and  a  fixed  oil. 

What  are  the  efiects  of  mustard  upon  the  system  ? — When  taken 
whole  internally  they  are  laxative,  when  bruised  they  are  emetic,  and 
when  moistened  in  powder,  and  applied  upon  the  body,  they  are 
rubefacient.  It  is  beneficial  in  any  case  where  rube&cients  are  appli- 
cable. 

In  what  way  is  it  used  as  a  rubefacient? — By  making  a  poultice 
with  the  powder  in  water  or  vinegar,  and  spreading  it  on  muslin  or 
leather. 
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Wbat  two  substanees  which  we  have  described  before  arc  rube- 
facients f  —  Cayenne  pepper,  and  oU  of  turpentine. 

Burgundy  Pitch  (Pw>-46iete»).  —  What  tree  produces  this?  — 
The  abies  communis,  a  large  eyergreen  tree  of  the  north  of  Europe, 
commonly  called  Norway  spruce  fir. 

How  is  h  procured  and  prepared  for  use,  and  how  is  it  found  in 
the  shops?— It  is  procured,  Ac.,  by  laying  bare  the  wood  of  the  tree, 
and  allowing  the  juice  to  concrete,  and  then  boiling  it  in  water  and 
afterwards  straining  it;  as  found  in  the  shops  it  is  in  large,  brittle, 
and  opaque  masses. 

What  are  its  sensible  properties,  and  the  effects  of  heat  upon  it, 
&c.  ?  —  It  is  of  a  yellowish-brown  colour,  of  a  weak  terebinthinate 
odour  and  taste,  and  beoomes  darker  by  exposure;  it  is  fdsible  by 
heat 

What  kind  of  a  rubefiicient  is  this?  —  A  very  mild  one. 

What  is  it  chemically?  —  A  gum  resin. 

How  is  it  used  ?  —  As  a  plaster. 

Liquor  Ammonia,  or  Solution  of  Ammonia. — What  is  the 
ordinary  name  for  this  ?  —  Water  of  ammonia,  aqua  ammonite. 

How  is  it  prepared  ? — ^By  passing  the  fumes  arising  from  the  com- 
bination of  hydrochlorate  of  ammonia  and  Hme  into  water. 

What  is  its  odour  ?  —  Pungent  and  acrid. 

What  is  its  character  as  a  rubefacient  ?  —  It  is  a  very  powerful  one. 

What  are  its  relations  to  the  oils  ?  —  It  combines  with  them  and 
forms  soaps.  _ 

What  is  volatile  liniment?— ^  A  combination  of  one  part  of  aqua 
ammonite  with  two  or  three  parts  of  olive  oil. 

What  is  Granville's  lotion  f  —  A  combination  of  aqua  ammonias, 
camphor,  and  rosemary. 

ESCHAROTICS. 

What  are  these  ? — Substances  which,  when  applied  to  any  part  of 
the  body,  destroy  its  life  and  produce  a  slough. 

What  are  some  of  these? — The  actual  cautery,  or  white-hot  iron ; 
the  moxa,  or  small  combustible  masses,  to  be  burnt  upon  the  skin, 
which  are  made  of  spunk,  or  cotton  rolled  up  and  saturated  with  a 
solution  of  nitro  or  bichromate  of  potassa,  &o. 

Potassa. — What  is  this? — The  common  caustic 

How  is  it  prepared  ?  —  By  evaporating  a  solution  of  potassa  over 
the  fire  until  ebullition  ceases,  and  the  potaasa  melts,  and  then  pouring 
it  into  moulds. 

What  is  its  appearance  ?  —  It  is  in  cylindrical  pieces,  of  variott.<« 
sizes;  it  has  a  dingy  gray  or  green  colour;  it  is  very  dclique<)cent,  and 
should  be  kept  in  green  glai«  bottles,  with  accurately-fitted  stoppers. 

What  are  its  impurities  ?  —  The  sulphate  of  potassa,  chl(»ride  and 
peroxide  of  potassium,  peroxide  of  iron,  lime,  &c. 
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For  what  and  bow  is  it  naed  ?  —  It  is  used  to  form  issues,  to  open 
abscesses^  to  destroy  poisoned  surfaces.  It  is  applied  by  cutting  a 
bole  in  a  piece  of  adhesiye  plaster,  placing  it  upon  the  part  of  tbe 
body  to  be  cauterized,  and  then  moistening  the  end  of  the  caustic, 
and  applying  it  through  the  hole  in  the  plaster. 

NiTBATS  OF  Silver — What  is  the  common  name  for  this?— 
Lunar  caustic.     (See  Chemistry,  and  Argentum,  under  Tonic$.) 

How  is  it  applied  ? — Either  in  the  solid  stick,  or  in  solution. 

What  is  its  character  as  an  escharotic,  and  when  has  it  been  used  ? 
— It  is  mild  and  efficient,  and  easily  managed.  It  has  been  used  to 
destroy  the  sur&ces  of  bad  ulcers,  of  warts,  strictures,  fungous 
granulations,  &c. 

Arsemous  Acid  CAcidum  Arsent'osum.)    (See  ChemiUry.) 

How  is  this  found  m  the  shops,  and  for  what  may  it  be  mistaken  ? 
— In  a  white  opaque  powder,  without  odour,  and  with  a  Intter,  austere 
taste,  and  it  may  oe  mbtaken  for  magnesia. 

What  is  its  character  as  a  caustic  ? — ^It  is  powerful  and  dangerous. 
It  has  been  used  in  cancer,  and  in  malignant  tumours  generally. 

Is  it  soluble  in  water? — Yes. 

Sulphate  oe  Copper.  (See  Chemistry^  et  si/pm.) — ^What  is  the 
proportioabf  it  in  its  caustic  solution? — Bj.-fjj.  of  water. 

CoRROsiYB  Chloride  op  Mercury  {Hydrargyrx  ChlorUtum 
Corrosivwn.)  (See  Chemistry.) — What  is  this? — ^The  bichloride  of 
mercury  or  corrosive  sublimate. 

How  is  this  used  ?  —  In  solution. 

In  what  state  is  it  obtained  by  sublimation  ?  —  In  a  white,  trans- 
parent, ponderous  mass,  with  an  acrid,  styptic,  durable  taste.  It  is 
powdered  for  use. 

Is  it  soluble  in  water  and  alcohol  ?  —  Tes. 

What  are  its  incompatibies  ?  *^  Many  of  the  metals,  the  alkalies, 
and  their  carbonates,  soap,  and  lime-water,  tartar  emetic,  nitrate  of 
silver,  &c. 

Does  it  easily  salivate? — No. 

When  given  in  over-doses,  what  are  its  effects  and  the  antidote  ? — 
It  is  a  corrosive  poison.  The  antidote  is  albumen,  the  sulphate  of 
Iron,  and  demulcents. 

What  is  its  dose  ?  —  Gr.  }-},  three  or  four  times  a  day,  in  pill  or 
solution. 

Where  has  this  been  applied  ?  —  In  onychia  maligna,  in  syphilltio 
nlcen,  and  cutaneous  eruptions. 

Is  the  dried  alum,  or  Alumen  ezsicoatum,  very  efficient  as  a  oau» 
tic?  — No. 

How  is  it  prepared  ? — By  driving  oflF  the  water  of  crystallization, 
by  heat,  from  common  alum. 

Which  of  the  mineral  acids  are  used  as  caustics?— The  snlphurio 
and  nitrio. 
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DEMULCENTS. 

"What  are  these  ? — Unirritating  substances,  whicb  form  with  water 
a  viscid  solution. 

What  are  their  constituents? — Gum,  sugar,  and  starch. 

How  and  for  what  are  they  used  ? — They  are  either  used  in  eohi- 
tion,  to  irritated  8ur£u2es,  or  they  are  combined  with  more  acrid  sub- 
stances, to  destroy  their  acrimony.  They  are  used  as  diet  for  the 
sick,  in  pharmacy  to  suspend  insoluble  substanoes  in  water,  also  to 
make  pilk  and  troches.  } 

Gum  Ababic  (^Acacia). — Of  what  is  this  the  product? — Of  dif- 
ferent species  of  acacia,  thorny  trees,  growing  in  Africa  and  Arabia. 

How  is  it  procured,  and  what  are  the  varieties  used  in  medicine  ? 
—  Tt  exudes  spontaneously  from  the  bark  of  the  trunk  and  branches ; 
and  hardens  by  exposure ;  it  reaches  us  from  Smyrna,  Trieste,  Mar- 
seilles, &c. ;  and  the  varieties  used  in  medicine  are  the  Turkey  and 
Senegal. 

Describe  these  varieties  ? — ^Turkey  gum  consists  of  small,  irregular 
fragments,  slightly  tinged  with  yellow,  and  is  the  best  The  Senega) 
gum  is  in  roundish,  unbroken  pieces,  of  a  yellowish  or  reddish-brown 
colour,  larger  than  the  Turkey  gum,  and  less  brittle  and  pulverisable. 

What  are  the  sensible  properties  of  gum  ?  —  It  has  various  tinger 
of  colour;  it  is  inodorous,  of  a  feeble,  sweetish  taste,  and  when  pure 
dissolves  entirely  in  the  mouth.     Its  powder  is  white. 

In  what  is  it  soluble  ?  —  In  water. 

What  are  the  effects  of  exposure  upon  the  solution?  —  It  thickens 
it,  and  it  ferments. 

For  what  is  it  chiefly  used  ? — As  a  vehicle  for  other  medicines,  to 
make  pills,  and  as  a  diluent  drink. 

Tragacanth  (  Tragacantha),  —  Of  what  is  this  the  product  ?  — 
Of  several  species  of  astragalus,  small,  thorny  shrubs  of  Greece  and 
Asia  Minor. 

How  is  it  collected,  and  what  are  its  properties,  &c.  ?— It  exudes 
spontaneously  during  the  summer  from  the  stems  and  branches  of  the 
slirubs,  and  hardens,  assuming  various  shapes;  of  a  whitisb  colour, 
translucent,  and  resembling  horn ;  it  has  very  little  smell  or  taste. 

How  is  it  pulverized  ?  — By  exposing  it  to  great  cold,  or  to  great 
heat,  and  pounding  it  in  a  heated  mortar. 

Does  it  dissolve  in  water? — No ;  but  it  forms  a  very  adhesive  paste 
with  it. 

What  is  its  composition?  —  Gum  and  bassorin. 

Slippery  Elm  Bark  (Ulmus), — ^What  is  this?— The  inner  bark 
of  the  ulnius  fulva  or  slipperv  elm,  an  indigenous  tree. 

How  is  the  bark  prepared?  —  The  bark  is  stripped  oflF  from  the 
tree,  the  epidermis  separated  from  it,  and  the  bark  then  dried. 
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DeBoribe  it. — ^It  is  in  loDg,  nearly  flat  pieces,  of  a  fibrous  teztaTe, 
of  a  tawny  colour,  of  a  sweetish,  not  unpleasant  taste,  and  odour ;  it 
is  very  mucilaginous,  and  imparts  its  mucilage  to  water. 
How  is  the  infusion  prepared? — ^In  tJie  proportion  of  ^  j .  to  Oj .  of  water* 
For  what  is  the  powder  used  ?  —  To  make  poultices. 

>  Flazsebd  (^Linum). — Of  what  is  this  the  produetf — The  linum 
Qgitatissimum,  or  oommon  flax. 

What  are  the  aotiye  principles?  —  A  fixed  oil,  and  mucilage. 

How  is  the  oil  prepared? — By  ezpresnon* 

What  is  the  appearance  of  the  oil  ?  —  It  is  of  a  yellowish-brown 
colour,  of  a  disagreeable  odour,  and  nauseous  taste. 

How  do  you  extract  the  mucilage  ?  —  By  hot  water. 

How  is  tiie  infusion  made?  —  With  the  seeds,  Jj.  to  Oj.  of  water. 

For  what  are  the  powdered  seeds  used  ?  —  To  form  poultices. 

Fig.  865. 


LiQUORics  Boot  (OI^cjfrrMza) ;   Liquorice  (Extractum  Gfy* 
ct/rrhizse). — Of  what  is  this  the  root?  —  Of  the  glycyrrhiza  glabra,  a 

flant,  native  of  the  south  of  Europe,  it  comes  to  us  from  Messina  and 
Palermo,  in  Sicily    (Fig.  3C5.) 
65* 
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Describe  the  root,  &o. «—  It  is  in  long  pieces,  yaryin^  ia  tbieknessy 
fibrous,  and  oxtemallj  grayish-brown  and  wrinkled ;  mtemally,  yel-* 
lowish  and  without  smell,  of  a  sweet,  mucilaginous  taste,  with  now 
and  then  a  slight  acrimony.     The  powder  is  grayish-yellow. 

To  what  does  it  impart  its  virtues  ?  —  To  water. 

What  is  its  peculiar  principle  ?  —  Glycyrrhizin. 

In  what  form  is  the  root  used  ? — ^In  decoction^  Sj.  to  Oj.  of  water; 
in  powder  to  prepare  pOls,  &c. 

How  is  the  extract  prepared,  and  what  are  its  senmble  qualities, 
&o.  f — It  is  made  by  cutting  up  the  root,  boiling  it  in  water  undl  the 
liquid  is  saturated,  straining  the  decoction  and  evaporating  it.  It  is  in 
cylindrical  rolls,  very  black,  brittle,  and  dry;  breaks  with  a  shining 
fracture;  it  has  a  sweet,  slightly  acrid  or  bitterish  taste,  and  is  soluble 
in  water. 

What  are  its  impurities  ?  —  Starch,  sand,  juice  of  prunes,  &o. 

What  is  the  appearance  of  the  refined  liquorice?  —  It  is  in  small, 
brilliantly  black  pieces,  of  the  size  of  a  quill. 

Saqo. — Of  what  is  this  the  product  ?  —  Of  the  Sagus  rumphii,  or 
sago  palm  of  the  East  Indies. 

Whence  is  it  obtained,  and  how  is  it  prepared  ?  —  It  is  obtained 
from  the  pith  of  the  trunk  of  the  tree,  in  the  shape  of  a  coarse  pow- 
der, which  is  mixed  with  water,  afterwards  strained,  and  allowed  to 
subside ;  the  farina  left  in  solution  is  then  worked  up. 

What  are  the  two  varieties  ?  —  The  pearl  and  common  sago. 
What  are  the  characters  of  the  two  varieties?  (Fig.  366.) — The 

pearl  sago   is    in    small    grains, 
Fig.  860.  of   the    size    of    a    pin's    bead, 

white,  inodorous,  and  with  litde 
taste.  The  common  sago  is  in 
larger  grains,  of  more  unequal 
sise,  of  a  duller  aspect,  and  mixed 
with  more  or  less  dirty  powder. 

What  are  its  i:plation8  to  water  f 
—  It  is  insoluble  in  cold  wat^, 
and  by  long  boiling  at  first  be- 
comes soft,  transparent,  ultimately 
gelatinous ;  it  is  almost  all  stareh. 
What  are  the  prc^rtions  for 
the  decoction?  —  3j.  to  Oj.  of 
water. 

Tapiooa. — Of  what  is  this  the 
product  ? — The  Jatropha  manihoty 
a  plant  of  tropical  America,  but  cultivated  in  the  West  Indies, 
Brazil,  &c 

What  are  the  two  varieties? — ^The  sweet  and  the  bitter;  the  sweet 
is  perfectly  harmless  in  the  recent  state,  while  the  bitter  is  p<HSonous. 
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How  is  the  iapiooa  prepiired  ?— By  washing,  scraping,  and  grating 
Ihe  root  of  the  plant  to  a  pnlp,  which  in  the  acrid  yariety  is  sub- 
mitted to  pressnre  and  heat,  so  as  to  separate  the  deleterious  juice,  &c. 

Describe  tapioca.  —  It  is  in  the  shape  of  hard,  white,  rough 
grainS;  with  little  taste^  and  partially  soluble  in  cold  water. 

ik^ROWBOOT  (ilfoitinto).— What  is  this  the  product  of? — The 
Maranta  arundinacea  and  other  species^  plants  of  the  West  Indies,  j 
and  cuUivated  in  the  United  States. 

Whence  is  it  obtained,  and  how  is  it  prepared  ? — It  is  obtained  I 
ttom  the  root  by  first  washing  the  root,  then  beating  it  into  a  pulp^ ! 
which  is  thrown  in  water,  and  agitated  to  separate  the  starch  from 
the  fibrous  portion,  the  fibres  are  removed  by  the  hand,  the  starch 
remains  in  the  water,  the  water  is  strained  and  the  starch  allowed  to 
subside;  and  this  is  again  washed  and  dried  in  the  sun. 

What  are  the  sensible  properties,  &c.|  of  arrow-root  as  brought  to 
market? — It  is  a  light,  white  powder,  or  in  small  pulverulent  masses, 
without  smell  or  taste.  It  is  highly  demulcent  and  nutritious,  and 
forms  an  excellent  article  of  diet. 

Is  it  liable  to  mustiness?  —  Yes. 

How  is  it  used  ? — By  boiling  it  in  water  or  milk,  in  the  proportion 
of  Sj.  to  Qj.  of  water  or  milk^  and  flavouring  it  with  spices, 
sugar,  &c. 

What  is  frequently  substituted  for  arrow-root? — ^The  starch  of  the 
potato. 

Barley  (5br<fcwm). — How  is  barley  prepared  for  medical  pur- 
poses ? — ^By  depriving  the  grains  of  their  hulls,  and  afterwards  round- 
ing and  polishing  them  in  a  mill. 

What  is  its  appearance  as  thus  prepared,  and  what  name  does  it 
assume  ?  —  It  is  in  round  or  oval  grains,  the  longitudinal  furrow  of 
the  seeds  still  existing  upon  them,  and  of  a  pearly  whiteness ;  hence 
oilled  pearl  barley. 

What  are  the  constituents  of  pearl  barley  ? — It  abounds  in  starch, 
with  some  gluten,  sugar,  and  gum,  but  is  destitute  of  hordein. 

How  is  it  used  ? — In  decoction. 

How  is  barley  water  made  ? — By  first  boiling  the  barley  with  a 
little  water  for  a  short  time,  then  throwing  thb  water  away,  and 
than  boiling  the  barley  again  in  fresh  water,  and  adding  sugar, 
lemon-juice,  liquorice-root,  raisins,  &c. 

ANTACIDS. 

What  are  these? — Substances  capable  of  neutralizing  acids. 

Which  of  these  have  been  mentioned  under  previous  heads?  — 
Carbonates  of  potaasa,  ammonia  and  its  preparations,  magnesia  and 
its  compounds,  &o. 
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Carbonate  of  Soda  (^Sedm  Oarhmof)*  —  Fffom  trhnt  is  ilie 
medical  carbonate  formed  7 — From  the  impure  earbonftto. 

What  is  its  appearance  ?  -*-  It  is  a  white,  efflorescent  salt,  orystal- 
liziDg  in  large  rhomboidal  prisms,  opaqae  without,  but  semi-trans- 
parent within. 

What  is  its  taste  and  solubility? — It  has  an  alkaline  caustio 
taste,  and  is  easily  sc^uble  in  water.  • 

How  is  it  best  prepared  for  use  ? — By  drying  it 

What  is  the  dose  of  the  dry  or  Anhydrous  salt?  -^Grs.  x.-zzz. 

Bicarbonate  of  Soda  (Sodss  Bkarhonas) — ^What  was  this  for- 
merly called  ?  —  The  supercarbonate. 

How  is  it  prepared?  —  By  saturating  a  solution  of  the  carbonate 
with  carbonic  acid  gas,  then  crystalliEing  it. 

What  is  its  taste  and  solubility  ?  ^  It  is  slightly  alkaline  and  very 
soluble. 

What  is  ihe  dose? — Sss.-^j. 

Lime  (^Cdlx).  —  How  is  tifais  employed?  —  In  solutbn,  as  lime- 
water. 

How  is  this  prepared? — By  taking  half  a  pound  of  lime  and  twelve 
pints  of  water,  shaking  them  well  together  and  allowing  the  lime  to 
subside,  and  keeping  it  in  well-stopped  bottles. 

What  effect  has  exposure  upon  it  ?  —  It  takes  carbon  from  the  air, 
and  becomes  milky,  or  a  carbonate  of  Ume  is  formed. 

How  is  the  carbonate  of  lime  used  ?  —  In  the  form  of  chalk. 

How  is  this  prepared  for  use  ?  —  By  washing  a  solution  of  com- 
mon chalk  with  water,  then  allowing  the  chalk  to  subside,  and  then 
pouring  off  the  water. 

What  is  the  dose  of  this?  —  Grs.  x.-xx.-xxx. 

ANTHELMINTICS. 

What  are  these  ?  —  Medicines  capable  of  destroying  worms  ia  the 
alimentary  canal. 

Pink  Root  (^Sp gelid). — What  is  this? — The  root  of  the  spigelia 
marilandica,  a  perennial  plant  of  lihe  Southern  States.  (Fig.  367.) 

What  are  the  characteristics  of  the  root  ? — ^It  consists  of  numerous, 
slender-branched,  crooked,  wrinkled  fibres,  from  three  to  six  inches 
in  length,  attached  to  a  knotty  'head.  It  is  of  a  yeDowish-brown 
colour  externally,  of  a  &int  smell,  and  a  sweetish,  slightly  bitter 
taste.     Its  powder  is  &wn-colaured. 

What  are  its  effects  upon  the  system? — In  small  doses  it  has  litde 
effect,  in  larger  it  purges,  and  in  over-doses,  it  excites  the  eiroulalioD, 
and  acts  upon  the  Drain,  producing  yertigo,  dizziness,  and  sometimes 
convulsions.     It  is  one  of  the  best  anthelmintics. 

To  what  does  it  yield  its  virtues  ?  —  To  water  and  akohol. 
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In  what  form  is  it  used,  and  what  are  the  doses  ? — It  is  used  in  pow- 
der; for  a  child,  grs.  z.~xx.,  night  and  morning;  in  infusion,  made 
with  3ss.  to  Oj.  of  water;  dose,  f  gss-f^j.,  two  or  three  times  a  day. 

Fig.  867. 


Fig.  3Ga 


Worm  Seed  {Ghmnpodium). — What  is  this  medicine?  —  The 
seeds  of  the  ohenopodium  anthelminticum^  or  Jerusalem  oak,  an  :n- 
digeoons  plant.  (Fig.  368.) 

Id  what  do  the  properties  of  the  plant  exist  ?  —  In  the  volatile  oil. 

What  Ifl  the  appearance  of  the  seeds? — Tlicy  are  ahout  the  siz» 
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of  the  bead  of  a  pin,  irregularly  spherical,  very  light,  and  of  a  doll 
greenish-yellow  colour,  and  when  deprived  of  their  capsule  are  shin- 
ing, and  of  a  dark  colour. 

What  is  its  character  as  an  anthelmintic  ?  —  It  is  one  of  the  best. 

How  is  it  administered^  and  what  is  the  dose  ? — In  the  seeds  pow- 
dered, dose,  9j.-9ij. 

Is  the  volatile  oil  officinal?  —  Yes. 

How  is  it  procured? — It  is  procured  by  distillation,  and  is  of  a 
light  yellow  colour  when  recently  distilled,  but  becomes  brown  by  age. 

What  is  its  dose?  —  Gtts.  iv.-viij.  night  and  morning, 

CowHAOE  (Mucuna\ — ^What  is  this  the  product  of? — ^The  mncuna 
pruriens,  a  climbing  plant  of  the  West  Indies.  (Fig.  369.) 

Fig.  369. 


What  is  the  appearance  of  the  fruit? — It  is  a  pod,  semilunar  in 
shape,  covered  with  brown  hairs,  which  are  easily  separated  from  it ; 
the  brown  hair  is  the  part  used. 

How  is  it  administered  ?  —  With  molasses  and  syrups. 

What  is  the  dose  of  it?  —  For  an  adult,  Jss. ;  for  a  child,  thi«6 
or  four  years  old,  5j. 

What  other  articles  are  anthelmintic  ?  —  The  bark  of  the  pome- 
-^ranate  root,  oil  of  turpentine,  tin,  and  calomel. 
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MEDICINES  UNCLASSIFIED. 


Fig.  870. 


Ergot  {ErgotcC). — ^What  other  names  has  this  ?  —  SpniTed  rye,  or 
secale  cornutum.  (Fig.  370.) 

Of  what  is  this  the  prodnct,  and 
how  is  it  supposed  to  be  formed  ? 
—It  is  the  product  of  the  com- 
mon rye,  occurring  in  marshy  dis- 
tricts, and  supposed  to  be  caused 
by  s  diseased  state  of  the  grain; 
of  the  primary  cause  of  this  dis- 
eased state  authors  differ.  (See 
Dispensatory.) 

Depcnbe  the  ergot. — The  grains 
are  from  six  lines  to  an  inch  in 
length,  fifim  half  a  line  to  a  line 
in  thickness,  curved*  and  marked 
with  a  longitudinal  groove;  they 
are  of  a  light-brown  colour  exter- 
nally, yellowish-white  within,  and 
of  an  unpleasant  smell  and  acrid 
taste. 

To  what  does  it  impart  its  vir- 
tues?—  To  water  and  alcohol. 

What  are  its  effects  upon  the 
system,  and  when  has  it  been  ad- 
ministered ? — In  small  doses  it  pro- 
duces no  effect  upon  the  male,  but 
upon  the  female,  it  has  a  tendency 
to  the  uterus;  when  too  long-con- 
tinued and  too  freely  used  it  causes 
dry  gangrene,  typhus  fever,  and 
general  derangement  of  the  nervous 
system.  It  is  prescribed  to  pro- 
mote uterine  contraction. 

In  what  form  is  it  administered, 
and  what  are  the  doses? — In  pow- 
der, dose,  grs.  x.-xx. ;  in  wine, 
dose,  fgj.— fgiij.;  in  infusion,  made 
by  adding  3j.  to  fsiv.  of  water: 
dose,  fgj. 

Nux  Vomica.  —  What  is  the  tree  from  which  this  is  derived,  and 
what  is  the  part  used? — The  tree  is  the  strychuos  nux  vomica  of  tht* 
West  Indies ;  the  seeds  are  the  part  used. 

Describe  the  seeds. — They  are  flat  and  circular,  somewhat  curved, 
throe  quarters  of  an  inch  in  diameter;  they  are  covered  with  fine, 
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silkjy  ash-colonred  haira^  attached  to  a  thin  membrane  inyestitig  the 
kernel,  which  is  hard  and  horny,  whitish,  and  of  diffioolt  pulverisa- 
tion ;  they  have  no  odour,  but  a  very  bitter,  aerid  taste. 

What  are  the  active  principles,  and  to  what  do  they  impart  their 
virtues  ? — The  active  prinoiplee  axe  Btiychnia  and  bmcia ;  the  more 
important  is  strychnia:  they  impart  their  virtues  to  water  and 
alcohol. 

Describe  strychnia.  —  When  rapidly  crystallized  it  is  in  the  form 
of  a  white,  granular  powder,  without  odour,  but  of  *li  very  bitter, 
acrid,  slightly  metallic  taste ;  it  is  neither  volatilizable  nor  ^ible,  and 
is  only  melted  at  the  point  of  decomposition.  It  is  slightly  soluble 
in  water,  but  more  so  in  alcohol. 

From  what  is  stiychnia  obtained  for  use  ?  —  From  the  bean  of  St. 
Ignatius. 

What  are  its  effects  upon  the  system,  and  in  what  cases  is  it  used  ? 
— ^It  has  a  decided  tendency  to  the  nervous  system,  causing  twitching 
of  the  muscles,  contraction  and  spasm  of  the  tendons;  it  causes  heat 
in  the  stomach,  constriction  of  the  abdomen,  &c.  It  has  been  pie- 
scribed  in  paralysis,  where  there  is  no  effusion  in  the  brain. , 

What  are  the  poisonous  effects  of  nux  vomica  or  strychnia  f — 
Great  anxiety  of  countenance,  dilBcult  and  confined  respiration,  uni- 
versal tremors,  and  violent  convulsions. 

What  is  the  dose  of  nux  vomica  and  strychnia? — Of  the  powder 
of  nux  vomica,  grs.  v. ;  of  alcoholic  ext  gr.  ss.-ij. ;  stiychina,  gr. 
one-twelfth  to  one  sixth. 

How  is  strychnia  used  externally  ?  —  By  sprinkling  it  upon  blia- 
tered  surfaces. 

Arsenic.  (See  Chemistry,)  —  Is  arsenic  probably  inert  in  the 
metallic  state?  —  Yes. 

What  are  the  effects  of  the  arsenical  preparations  ? — ^In  veiy  small 
doses  they  may  be  taken  for  a  great  length  of  time  with  impunity ; 
in  somewhat  larger  doses,  continued,  oedema  of  the  face  and  limbs  is 
produced,  followed  by  nausea,  tremors^  muscular  debility,  &c. ;  in 
venr  large  doses  they  are  poisonous. 

In  what  cases  have  they  been  found  beneficial? — In  intermittent 
fevers,  in  cutaneous  affections^  secondary  syphilis,  deranged  nervous 
action,  &o. 

How  would  you  treat  the  poisonous  effects  of  arsenic  ?  —  By  first 
evacuating  the  stomach,  then  administering  the  hydrated  sesquioxide 
of  iron,  in  large  doses,  followed  by  demulcents. 

How  is  this  only  antidote  for  arsenic  prepared? — By  treating  a 
boiling  solution  of  crystallized  sulphate  of  iron  with  nitric  acid,  as 
long  as  orange-coloured  fumes  are  given  off;  then  diluting  and  filter- 
ing the  liquor,  and  then  precipitating  by  an  excess  of  ammonia; 
wash  the  precipitate,  keep  it  under  water,  and  give  it  in  any  amount. 
Acetate  of  iron  has  lately  been  used  with  still  better  effect  than  the 
nreparatiou  of  the  hydrated  sesquioxide. 
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What  two  preparations  of  arsenio  are  recognised  in  medioino?  — 
The  areenioas  aoid,  and  the  solution  of  the  arsenite  of  potassa^  or 
Fowler's  solution.     (See  Chemistry,') 

What  is  the  dose  of  these  two  ?^  Of  arsenious  acid,  gr.  one- 
twelfth^  in  pill;  of  Fowler's  solution^  gtts.  iv.  to  z.^  two  or  three  timcp 
a  day. 

PREPARATIONS    OP    MEROURT. 

What  is  there  peculiar  in  the  action  of  mercuiy? — In  small  doses 
it  acts  slowly,  but  efficiently,  as  an  alterative  npon  the  system  ]  when 
more  freely  employed  it  salivates^  and  in  large  doses  it  purges. 

Mercxjrtal  Ointment  (^Unguentum  H^drargyrx), — How  is  this 
made? — ^By  taking  purified  mercury,  lard,  and  suet;  rub  the  mercury 
with  the  suet  and  a  small  portion  of  lard  till  the  globules  disappear, 
then  add  the  remainder  of  the  lard,  and  mix  the  whole  thoroughly. 

What  is  its  appearance? — Bluish  when  fresh;  but  it  becomes 
darker  when  kept.  ^ 

For  what  purposes  is  it  used  ? — To  dress  blistered  surfaces,  to  rub 
on  the  skin,  to  favour  its  absorption,  &c. 

Meroitrial  PiIiLS  {PiM(B  Eydrargyri) What  is  the  ordinary 

name  for  these? — Blue  pills. 

How  are  they  prepared,  and  what  is  the  dose  ? — ^They  are  made  by 
rubbing  together  purified  mercury,  confection  of  roses,  and  powdered 
liquorice,  until  all  the  globules  of  mercury  disappear. 

Is  not  this  the  mildest  preparation  of  mercury  ?  —  Tes. 

What  is  the  officinal  pill? — Grs.  iij. 

What  is  the  dose  of  it?  —  One  pill  three  times  a  day,  or  one  night 
and  morning. 

Merourt  with  ChaIiK  (JEfydrargyrum  cum  C/Wa).— Hqw  is 
this  prepared? — By  taking  purified  mercury  and  cale.  carb.  prep,  and 
rubbing  them  together  until  all  the  globules  of  mercury  disappear. 

In  what  cases  is  this  applicable?  —  As  an  alterative  in  diseases  of 
children. 

What  is  the  dose  f — Qrs.  y.-zx.,  twice  a  day. 

Red  Oxide  of  Mercury  (Bi/drargyrt  Ox,  Ruhrum,  or  Red  Pre- 
cipUatt), — How  is  this  prepared  ? — Bv  boiling,  in  a  glass  vessel,  with 
nitric  acid  and  distilled  water,  purified  mercury  until  it  is  dissolved ; 
a  white  mass  will  remain  after  the  water  is  evaporated  ]  rub  this  in  a 
powder,  and  throw  it  into  a  shallow  vessel,  and  apply  heat,  and 
gradually  increase  the  heat  until  red  vapours  cease  to  rise. 

What  is  its  appearance?  —  Of  a  brilliant  red  colour,  shining  and 
scaly,  with  a  shade  of  orange. 

How,  and  in  what  cases  has  it  been  used? — As  an  escharotic  and 
stimulant  in  chancres,  indolent  and  fiabby  ulcers,  by  sprinkling  it  on 
the  surftuse,  &c. 
66 
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Ifl  it  soluble  in  water? — Yes,  slightlj. 

Wiuit  is  the  same  of  the  officinal  ointment?  —  Ungnentam  bjdni 
gyri  ozidi  rubri. 

How  is  the  nitrate  of  meroary  used? — In  the  fonn  of  an  oinV 
ment,  called  citrine  ointment  (nngnentom  hydrargyri  nitralas). 

What  is  the  colonr  of  the  ointment?  —  When  recently  prepared  K 
is  of  a  beautiful  yellow  colour^  but  it  becomes  greenish  by  time.  (Foi 
the  other  and  numerous  preparations  of  mercury^  see  the  United 
States  Dinpensatoiy.) 

Iodine  (lodtnum).  —  (For  its  preparation  and  chemical  relations, 
see  CJiemutry.') 

What  are  its  characteristics  ? — li,  is  a  soft,  friable,  opaque  solid,  in 
crystalline  scales ;  of  a  bluish-black  colour,  and  metallic  lustre ;  it  has 
a  strong,  peculiar  odour,  and  an  acrid  taste;  it  ia  slightly  soluble  in 
water,  and  much  more  soluble  in  alcohol  and  ether. 

What  are  its  effects  upon  the  system,  and  in  what  eases  has  it 
been  used  ? — In  small  quantities  it  is  tonic,  but  if  too  long  continued, 
it  produces  emaciation  and  absorption;  and,  in  large  doses,  it  is  poison- 
ous. It  has  been  prescribed  in  goitre^  and  in  diseases  of  the  glan- 
dular and  absorbent  system  geneially. 

What  is  the  dose  of  it  ? — From  i  to  }  a  grain,  three  times  a  day. 

What  is  the  proportion  of  iodine  in  the  tincture,  and  what  is  the 
dose  ? — The  iodine  is  in  the  proportion  of  ^ss.,  to  aloohol,  Oss. ;  the 
dose  is  from  gtts.  x.-zy. 

Iodide  op  Potassium  (^Potauii  lodidum).  —  How  is  this  pre- 
pared?— By  applying  heat  to  a  solution  of  potassa;  and  adding,  by 
degrees,  sufficient  iodine  to  saturate  the  potassa  and  give  to  it  a  brown 
colour,  and  then  passing  through  it  hydrosulphuric  acid  gas  till  it 
loses  its  brown  colour,  and  retains  the  odour  of  the  acid ;  Uien  filter 
through  paper,  and  after  throwing  hot  water  on  the  residue  filter  again ; 
boil  the  filtered  liquor  for  a  short  time^  clear  the  Hquor  firom  any  im- 
purities, and  boil  to  dryness. 

Describe  it. — It  is  a  deliquescent  salt,  of  an  opaque,  white  coIout, 
with  an  acrid  and  slightly  bitter  taste;  it  is  soluble  in  two-tJurds  of 
ita  weight  of  cold  water,  and  is  converted  into  the  hydriodate;  it  dis- 
solves freely  in  alcohol. 

What  is  its  dose  ? —  Grs.  v.-x.,  two  or  three  times  a  day. 

What  is  the  advantage  of  the  solution? — It  affi)rdsan  easy  method 
for  dissolving  iodine. 

Compound  Solution  of  Iodine  (Liqwr  lodini  Ckmpoittus).  — 
With  what  is  this  identical  ? — Lngol's  solution. 

What  is  the  dose  of  it?  —  Gtts.  vi.,  three  times  a  day. 

How  is  iodine  externally  used  ? — In  baths  or  mntment. 

What  is  the  composition  of  the  ointment? — ^9j.  of  iodine  to  gj.  of 
lard      (For  the  other  preparations  of  iodine,  see  Bispenmtofy^ 
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Tbe  doses  appended,  and  the  modes  of  administration  described,  are  appU* 
LAble  to  adultH,  if  not  otherwise  mentioned. 


ASTRINGENTS. 


1.  Decoction  of  white  oak  bark. 
Be  Cort.  Quero.  Albas,  oontus.  Ji. 

Aqna,  Oiss.     M. 
S.  Boil  to  a  pint  and  strain. 

2.  Tannin  pills. 

B  Acid  Tannic,  grs.  Tiii.-xij. 

Syrup  simp.  q.  s.  nt. 

Ft  Pil.  No.  Tiij. 
S.  One  every  two  or  three  hours.     In 
gonorrhoea. 

8. 

B  Add  Tannic,  ^\. 

Morphias  Sulphatis,  gr.  i. 
Mucilag.  Acao.,  q.  s. 
Ft.  PiL  No.  X. 
8.  Take  one  every  two  or  three  honrs. 
Blue  mass  may  be  added  according 
to  circumstanooa.     In  diarrhoea  and 
dysentery. 

4. 

B  Acidi  Gallic!,  ^i. 

Ext.  Qentiaum,  grs.  z. 

Syrupi,  q.  s. 

Ft  PiL  No.  X. 
8.  One  every  8  honrs  in  hemorrhages. 

5.  Ointment  of  galls. 
B  Fv<  GalUrum,  giL 

Adeps,  Jvtii. 

6.  Compound  ointmeat  of  galls. 

B  Pv-  Gallarum,  git 
Pv.  Opii.  Zss. 
Adeps,  511. 


7.  Garglo  of  galls  and  alcohol. 
B  Infos.  Gallarum,  fj^vii. 

Spts.  Vin.  Rect.  f fi.     M. 
S.  For  relaxation  of  tne  uvula. 

8.  Astringent  draught. 
B  Infusum  Gallarum,  f^iv. 

Greta,  prep.  Jsfl. 
Tr.  Opii. 

Gum  Acaciae,  aa  ^. 
S.  A  tablespoonful  every  two  hoora. 

9.  For  vaginal  injections. 
B  Fv<  Gallarum,  ^ss. 

Aqua,  f  Jxviii.     M. 
8.  Boil  to  fgxvL 

10.  Ointment  forhsDmorrhoides. 
B  Acid  Tannic,  ^u 

Cerat  Plambi  Subacet,  |i. 
Ext  Stramonii,  3L    M. 

11.  Injection  for  leucorrhooa. 
B   Ext.  GalUrum,  ^i. 

Spts.  Vin.  Rect  f  ii.  h 

Aqua  Cologne,  fit.     M. 
S.  Put  f^i.  to  two  gills  of  water,  and 
use  as  injection. 

12.  Ointment  for  haemorrhoides. 
B  Pv.  Gallarum,  Jss. 

Pv.  Opii,  ji. 
Campbora,  ^L 
Adeps,  iii.     M. 
S.  Apply  three  times  a  day. 
(788) 
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13.  For  liaBmorrhoides. 

R  Pt.  Gallarura,  5!. 

Pv.  Opii,  grs.  X. 

Tar,  gi.     M. 
S.   Use  as  above. 

14.  Syrup  of  galls. 
B  Pt.  Gallarum,  511. 

Brandy,  gill  i.  M. 
S.  Put  the  brandy  into  a  sballow 
▼essel,  and  place  over  it  on  wires 
sugar  lumps,  q.  s.,  set  fire  to  the 
brandy,  and  as  the  sugar  melts  a 
syrup  will  form.  Dose,  a  teaspoon- 
ful  every  hour  or  two. 

15.  In  diarrhoea. 
B   Pv.  Kino,  grs.  ^xv. 

Cinnamomi,  ^ss. 
Opii,  31     M. 
8.  Pose,  grs.  v.-xz. 

16.  Pills  of  kino  and  camphor. 
B  Pv.  Kino,  9ii. 

Camphora,  9^^"* 
Pv.  Aromat  Ql. 
Zinci  ox.  grs.  x.     M. 
Ft  pil.  No.  xz. 
S    Two  morning  and  night  in  debility. 

17.  Astringent  expectorant. 

B   P^<  Kino,  grs.  vi. 

Alum  et  Potas.  sulph. 

Pv.  Canella,  aa  ^ii. 

Syr.  simplex,  q.  s. 
S.   Give   a  teaspoonful   every  two  or 
three  hours. 

18.  Stimulant  pills  for  gonor- 
rhoea. 

B  Pv.  Kino,  5s8. 

Canada  Balsam,  §ii. 

Rad.  Torment,  pv.  q.  8. 
S.   Ft.  Pil.,  grs.  V.  aa. 

19.  Chronic  diarrhoea. 
B   Infus.  Cascaril.  f^vi. 

Pv.  Kino  oomp.  31. 
Syr.  Papav.  f^jiv.     M. 
^    A  tablespoonful  tvery  six  hours. 


20.  Compound  infusion  of  cate- 
chu. 

B   Catechu,  gss. 

Cinnam.  contus,  zi. 
Aqiia  bullienti,  Oi.     M. 
S.   Macerate    an     hour    and    strain. 
'  Dose,  r^i.  to  f^iij.,  three  or  foar 
times  a  day. 

21.  For  passive  hemorrhages. 
B  Alum,  grs.  yi. 

Pv.  Opii,  gr.  u 

Catechu,  gr.  i.     M. 
Ft.  Pil.  No.  vi. 
S.   One  every  two  or  three  hours. 

22.  Compound  powder  of  cate- 
chu, for  chronic  diarrhoea. 

B  Catechu,  pv. 

Cascarilla,  pv. 

Gum  Acacia,  pv. 

Pv.  Aromat.  aa,  partes  equales. 
S.  3L  every  two  hours. 

23.  For  gonorrhoea. 

B  Pv-  Catechu,  grs.  xii. 

Alum,  grs.  vt 

Pv.  Opii,  grs.  ii.     M. 

Ft  Pil.  of  grs.  V.  aa. 
S.  One  or  two  during  the  daj. 

24.  Ointment  of   catechu  fon 
ulcers. 

B   Pv.  Catechu,  glv. 
Alum,  zix. 
■     Adop«,^iv. 
01.  Oliv.  Jx'. 
Aqua,  q.  s.    M. 

25.  For  diarrhoea. 
B  Mist  Cretse,  f^iss. 

Tr.  Opii,  gtt  X. 

Catechu,  f  31.     M. 
S.  Take  every  three  hours, 

26.  In  uterine  hemorrhage 
B  Infus.  Rosarum,  f^iv. 

Syr.  Catechu,  f  ji. 
Acid  Sulph.  Aromat  f  9^.     M. 
S.  A  tablespoonful  every  hoar. 

27.  Ulcerations  of  the  mouth. 
B  Catechu,  f^ii. 

Mel.  Rosarum,  f  5X.     M. 
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28.  For  diarrhoea^  ftfter  a  wateiy 

stool. 
B  iDfufl,  Erameria,  f  ^iT* 

Syr.  Catechu,  fgTuL 

8yr.  Papav.  f  Ji. 

Sacoi  CjdoniflB,  or  Quiooe,  f  ^L  M. 
8.   A  (aaapoonfol  •v^ry  hour. 

29.  Infnsion  of  rhatany  for  in- 
jection. 

K  Bad.  Kram.  coniOB.  ^L 
Aqaa  bollienti,  Oi.     M. 
8.  Maoerate  for  four  hours  and  strain. 
It  is  better  made  by  displacement. 

80.  Pills  of  rhatany. 
B  Ext  Rhat.  9i. 

1^.  Kino,  q.  8.     M. 
Ft  Pil.  No.  via. 
S.  One  pill  every  bour  or  two,  in 
hemorrhage  and  dysentM'y. 

81.  Mixture  of  est.  rhatany. 
B  Ezt.  Rhat  gL 

Syr.  Papav. 

Aqua  Rosarum,  SS  ^\.    M. 
8.  A  teaspoonful,   pro    re    nata,  in 
passive  hemorrhage,  dysentery,  &c. 

82.  Gargle. 

B  InAii.  Rhatany,  f  gviii. 
Acid  Sulph.  diluti.  311. 
Syr.  Ros.  GalL  §i.    M. 

88.  Astringent  gargle. 
B  EiLt  Rhatany,  ^iv. 
Aqua,  f  |x. 
Add  to  the  solution 
Acet»  Acid,  f  ^iv. 

84.  For  dysentery,  diarrbooa. 
B  Ezt  HsBmatoz.  ziii. 

Tr.  Catechu,  f  ziL 

Aqua,  f  Jvii.     M. 
8.  Two  teaspoonfult  every  three  or 
four  houn, 

86.  For  the  same. 
B  Gzt  Hsmatoz.  xiSL 
Aqua  distil,  f  Ivii. 
Tr.  Kino,  f  ^ii.    M. 
8.  Two     (easpooofnla    evefj    three 
hours. 

66* 


86.  For  the  same. 
B  Rad  Cort  Rubus.  §L 

Aqua,  Oiss.     M. 
8.  Boil  to  a  pint     Dose,  f  ^t-f  JiL, 
three  or  four  times  a  day. 

87.  For  irritation  of  the  kid- 
neys and  bladder. 

B  U^a  Ursi,  . 

Sem.  Lini,  ^ 

Bac.  Junip.  ^ii. 

Aqua,  f^sx.     M. 
8.  Boil  to  a  pint  and  strain.     Dose, 
f  Ji.-f  Jij.,  three  or  four  times  a  day. 

88.  Powders  of  nva  ursi  and 
soda. 

B  ?▼.  Uva  Ursi,  ^iss. 

SodiB  bicarb.  ^1.     M. 

Ft  chts.  No.  xii. 
8.  One,  three  or  four  times  a  day 

89.  Powders  of  nva  ursi  and 
bark. 

B  P?.  Uva  Ursi, 

Cinchon.  aa  ^i. 

Opii,  grs.  iii.     M. 
Ft  chts.  No.  vi. 
S.  One,  three  or  four  times  a  day. 

40. 
B  Deeoct  Uva  Ursi, 

Liq.  calc.  a&  ^iv.     M. 
S.  f  §iL  four  times  a  da^. 

41. 

B  Uva  Ursi, 

Bacc«}.,  Junip.  aa  ^ss. 

Macerate  in  Aqua  fervent,  Oil. 

Strain  and  add 

Syr.  simplex,  f  Sii.     M. 
S.  A    tablespoonftti,   three    times    a 
day.  ' 

42.    Compound     solution     of 
alum. 
B  Alum, 

Zinoi  sulph.  aa  ^i. 
Aqua  bullienti,  Oiii.     M. 
8.  Dissolve  the  alum  aad  sulphate  of 
lino  in  the  water,  and  then  strain. 
N.B.      This  has  also  been  called 
Bate's  Alum  Water. 
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43.  Gomponod  powdeis  of  idain. 
B  Alaro,  pv.  2 IT. 

Kino,  pTi  51.     M. 
Ft.    PuW.,   dose  v.-xx.   gti.,   for 
diarrhoea  and  dysentery. 

44.  Bolus   of  alum  and  ext. 
bark. 

K  Alum,  pT. 

Ezt.  CiDchoDsa. 

?▼.  Myristice,  aa  grs.  x. 

Syr.  simp.  qs.  at  ft.     M. 
B.  Bolus  for  uterine  hemorrhage. 

45. 

Ui  Pt.  Alum,  grs.  zH.-xx. 

Aqua  Rosarum,  f  Jiv.     M. 
S.  For  chronic  iuflammation  of  eyes. 

46.  Cavana's  alum  gargle. 
K  Alum,  7ii. 
Aqua,  ^iv. 

47. -Mixture  of  alum  and  ezt. 
bark. 
B  Alum,  9?!. 
Ezt  Cinchon. 
Aqua  Cinnam, 
Syr.  Limonie,  f 
S.   Two  teaspoonfui 
in  hemorrhage. 

48.  Alum  wbey. 

K  Lactis  Vaocin.  hullient  Oi. 

Pt.  alum,  ^iL 
S.  Boil   till    coaguli    separates,   and 
strain.    A  cupful  occasionally. 

49.  Ointment  of  alum  and  ca- 
lomel, for  tinea  capitis. 

B   Hydr.  chl.  mite,  ^IL 

Alum  Exsio. 
.      Oz.  Plumb,  alb.  aa  Jss. 

01.  Terebinth,  jii. 

Gerat.  simp.  ^iss.     BL 

60.   For  internal  passive    be- 
morrbages;  leucorrboea,  &c. 

ft  Pt.  Alum,  grs.  x. 

Kino,  grs.  t. 

Gonfect.  Rosarum,  ^i.    M. 
B.  A  bolus  eTery  six  hours. 


51.  Gai^e    in    relaxation  of 
uvula,  &c. 

B  Alum,  51. 

Ginch.  decoct  f  Jxii. 
Mel.  Rosarum,  3I8S.     M. 

52.  Ghiigle  of  Hotel  DieiL 
R  Alum,  31. 

Mel.  Rosse,  IM 
Decoct.  Herd. 

Bosam,  Si  JL    H. 

53.  Guy's  Hospital  eollyriam. 
R  Alum,  9i. 

Aqua  Rosse,  ^Tiii.     M. 

54.  Injection  for  gonorrboea. 
B  Alum,  5188. 

Plumb.  Acet  grs.  tI. 
Tr.  Opii,  588. 
Aqua,  §Yi.     M. 

55.  Injection  for  gonorrbosa. 
R  Alum,  3i. 

Pt.  Kino,  ^11. 
Muc.  AcaeuB,  f  JL 
Aqua,  OL     M. 

56.  In  diarrboea. 
B  Plnmbi  Acet.  ^t^ 

Pt.  Opii,  qrs.  Ti. 
Muc.  Acao.  q.  s. 
Ft.  Pil.  No.  xii. 
S.   One  eTei^  hour. 

57.  In  cbolera  infantum. 
B  Plumbi  Acetat,  grs.  t. 

Aceti,  gtts.  T. 

Sacchari,  ^i. 

Aquie  f  ^i.     M. 
S.   A   teaspoonfui  eTery  b our  or  tw« 
to  a  child,   to  allay  Tomitiog  iu 
cholera  infantum. 

58.  PiUs    for    cbolera    in&a* 
turn. 

B  Plumbi  Acet  ^88. 

Hyd.  chl.  mit  grs.  t. 

Gonfect  Rosar.  q.  s.     IL 

Ft.  PiL  No.  X. 
S.  One  eTery  two  or  four  hours  in 
hemorrhage,  &c. 
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59.  In  cholera  infantum. 
B  Hyd.Chlo.Mit 

Pt.  Ipeotc.  aa  grs.  y. 

Plumb.  Acetat.  grs.  vi^. 

Ft.  ehta.  No.  vig.     M. 
8.  One  OYerj  three  hours. 


60.  Pills  of  sugar  of  lead  and 
opium. 

JS^  Pt.  Opii,  gr.  i. 
Plumb.  Acet.  ^i. 


8. 


FtPil.  No.xiL    M. 
One  ererjr  hour  or  two. 


zll. 


61.  CoUyrium. 

K  Liquor  Plumb.  Subacet  gtts. 
Vin.  Opii,  gtto.  xl. 
Aqua  Bosn,  fjviii.     M. 

62.  Enema. 

B  Plumb.  Aoet.  ^L     ■ 

Tr.  Opii,  git  ti. 

Aqua  tepid,  f^ii.     M. 
8    In  uterine  hemorrhage. 

63.  Lotion. 

B  Liquor  Plumb.  Aoet  fgt. 

Tr.  Campb,  fl'ii- 

Aqua,  Oi.     M. 
8.  For  burngy  &c. 


64.  Eirkland's   neutral  cerate 
for  burns,  &c. 

B  Emplaet  Plumb.  ^It. 
01.  OllT. 
Gret.  prep. 
Acid.  Acet  aa  ^ii. 
Plumb.  Acet  ^las.    M. 

Helt  the  oil  and  plaster  together  bj 
a  gentle  fire,  then  add  the  chalk 
briskly;  and  when  cool  add  vine- 
gar and  Acet.  Plumbi,  and  stir  till 
cold. 


65.  For  hemorrhage  from  the 
stomach,  uterus,  &c. 

B  Plumb.  Acet  grs.  Ti.-xit 

Aqua  distil,  f^iii. 

Acid.  Acet  dil.  fzii. 

Aoet  Opii,  Wxl. 

Syr.   PapaY.^'fgr.   M. 
S.  A  tablespoonful  eyery  three  hours. 

66.  Powder  in  diarrhoea. 
B  Plumb.  Aoet.  grs.  xz. 

Py.  Opii,  grs.  X. 
Bol.  Armen.  grs.  xz. 
Ft  chts.  No.  X.     M. 
S.  One  every  four  hours. 

67.  To  be  sprinkled  on  serofii* 
lous  ulcers. 

B  Plumb.  Acet  ^i, 

Pv.  Cinchon.  ^vii.    M. 

68.  For  psora. 
B  Plumb.  Acet 

Flor.  Croci.  aa  pts.  it 
Zincl  Sulph.  pt  i. 


B  Plumb.  Acet  grs.  tL 
^  G.  Campb. 

PoUs.  Nitr.  aa  grs.  ill. 

Gonfeot.  Rosarum,  q.  s. 

Ft  Pil.  No.  vi. 
8.  Take  during  the  day  in  diarrhoea 
with  fever. 

70.  Injection  for  gonorrhoea. 
B  Plomb.  Acet,  vfi. 

Alum,  ^88. 

Zinci  Sulph.  grs.  XTiii. 

Aqua  distil,  fgvi.    M. 

71.  Anti-phthisical      OemuiQ 
tincture. 

B  Plumb.  Acet  ^ss. 
Ferri  Sulph.  grs.  iii. 
Acet  Com. 
Alcohol,  iia  f  Jii. 
Aqua  Rosarum,  f  ^vi.     M*  * 
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1.  Compound  tincture  of  quas- 
sia. 

R  Sem.  Card,  contas. 
Cocoas  Cooti,  aa  §S8. 
Pt.  CiDDam. 
Quassia,  rasp,  aa  ^vi. 
Raistnt,  ^Tii. 
Prof.  Spir.  OIL    M. 
8.  Digest  for  B«v«n  days,  strain^  add 
liquor,  express  the  residue  and  fil- 
ter.   Dose,  f  31.  to  fgn. 

2.  Compound  infusion  of  quas- 
sia. 

B  Quassia, 

Bad.  Serpentaria, 

Bad.  Aurant.  coot  aa  Jaa. 

Aqua  bullient.  Oil.     M. 

8.  A  teacupful  cold,  three  times  a 
daj. 

8. 

B  Infus.  Quassifle,  f  Jiss. 
Tr.  Col  umbo,  f  ^i. 

Ferri  MuriaL  fUpz.     M. 
8.  Pt  hanst  three  times  a  day. 

4. 

R  Quassia,  oontos.  JIL 

ViDi  Alb.  Oi. 

Caryophjl.  pT.  ^i    ^« 
8.  A  teaspoonful  three  or  four  times  a 
da/. 

5.  Antacid  elixir. 

B  Ext  Quassia,  zi. 

Aqua  Calcis,  f  iviiL 
8.  A  dessertspooiMul. 

6.  Compound      decoction     of 
quassia. 

B  Quassia,  contns.  |[i. 

Anthem.  Nobilia,^i88. 

Polas.  Suboarb.  ^u. 

Aqua,  OiT.     M. 
8.  Beduce  to  a  quart  by  boiling.    A 
wineglassful  at  a  dose. 

7.  Compound  infusion  of  gen- 
tian 


Alcohol,  diluti,  f^iT. 
Aqua,  f  Ixii.     M. 


l^' 


B  Gentian  Bad.  cont  Jss. 
Cort  Aurant 
Sem.  Coriand,  aa  zi. 

^tflY. 

M. 
Pour  osT  the  alcohol  first  and 
three  hours  after  the  water,  mace- 
rate  tweWe  honra,  and  strain.   Doee, 

8.  Compound  gentian  mixture. 

B  Infus.  Genti.  eomp.  JxiL 

Infus.  Senna,  Jvi. 

Tr.  Card.  oomp.  f^iL 
S.  31.-^11.  at  a  dose. 

9.  Wine  of  gentian. 
B  Gent  pr.  gss. 

Cinch.  Flava,  pv.  JL 

Cort  Aurant,  gii. 

Cort  Canella,  %. 

Proof  Spirit  ^'88.  ^ 

Sherry  wine,  Oi.  ad  ^xyL 
S.  Digest  the  root  and  barks  for 
twenty-four  hours  in  the  spirits, 
add  the  wine,  and  digest  seven 
days,  strain  and  filter.  Dose,  f  s^iy. 
tof^yiiL 

10.  Compound  tincture  of  aloes 
and  gentian.  Baume  de  tie, 
or  elixir  of  life. 

B  Aloes  Soootorin.  3>« 
P?.  Zedoariae, 
Gentian, 
Crooi, 
Bhei, 
Agarici, 
Syrup  symp.  aa  ^i     M. 
S.  Mix  in  a  quart  of  Brandy.      A 
tablespoonful  three  times  a  day  in 
intermittent  fever. 

11.  For  dyspepsia. 

B  Inftis.  Gent  comp.  fJiiL 

Aqua  Ctnnam.  f  sL 

Sods  Carb.  git 

Bhei,  pv.  grs.  Tiii 

Spts.  Larand.  comp.  f  3iL     M. 
S.  A  fourth  part  at  morning  and  noon. 
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12.  For  the  same. 

R  Pt.  Rhei, 

Sode  Carb. 

Est  Gentian,  aa  zi. 

Pv.  Zingib.  9i.     K 

Ft.  Pil.  No.  xl 
8.  Two,  three  times  a  daj. 

13.  For  the  same. 
S  Infos.  Gent.  oomp. 

Aqua  Cinnam.  aa  f  JH. 
Sode  Carb.  a^i. 
Potas.  BiUrt.  §i.     M. 
S.  Gi?e  a  tablespoonful  morning  and 
evening. 

14.  For  leucorrhcea,  &o. 
B  Ext  Gent.  51. 

Cupri  Sulph.  grs.  t. 
Pv.  Rhei,  388. 
Syr.  Simp.  q.  s.  nt.  M. 
Ft.  Pil.  No.  XX. 
8.  Take  one  or  two  twice  a  daj. 

15.  Columbo  and  ginger  powder. 
B  Pt.  Columb. 

Ferri  Carb.  Preeip. 
Rhei, 

Zingiber,  aa  3!.     M. 
Ft  chts.  No.  xii. 
8.  One,  three  times  a  daj. 

16.  Tonio  and  stomachic 
draught. 

B  Columb.  3iL 

Aqua  ferrent,  f  Jt!!!. 

Digest,  strain,  and  add 

Tr.  opii,  WxxiY. 

Mth,  sulph.  gtt  xz.     M. 
8.  A  tablespoonful,  pro  re  nata. 

17.  Colombo  and  tartrate  of 
iron. 

B  Columb.  PT.  zsi. 
Ferri  Tart  Qij.     M. 
Ft  chts.  No.  lY. 

18.  For  dyspepsia  and  chronic 
hepatic  affections. 

B  Inf^.  Columb.  fji. 
Ext  Tarax.  grs.  x. 
6od«  Carb.  grs.  i¥. 


Tr.  Card.  oomp.  f^\. 
Aqua  Pimento,  f  Jiii.     M. 
Ft  haust 
S.  Three  times  a  day. 

19.  Tonic  pilis  in  diarrhoea  and 
dysentery. 

B  Pv*  Columb.  giT. 
Opii,  grs.  iv. 

Tr.  Menth.  pip.  gtt  z. 

Syr.  Caryoph.  q.  s. 

Ft  Pil.  No.  XXX. 
8.   Talse  six  daily. 

20.  Stomachic  powder. 

B  Pv.  Columbo,  3i. 
Succini,  38S. 
Rhei,  ^i. 
Tpecac.  gr.  t. 
Ext  cinch.  §\. 
Castor,  grs.  t.     M. 
8.  Ft.  Pt.     Dose,  grs.  tI.  STcry  two 
hours. 

21.  Tonic  dranght^  &c. 
B  Columbo,  pT.  3ii. 

Cinchon.  decoct  ad  saturan.  f^TL 
Hoff.  Anodyne,  f  zss. 
Mel.  disp.  f^i.    M. 
8.  A  teaspoonful  pro  re  nata. 

22.  Compound    deoootion    of 
columbo. 

B  Columbo, 

Quassia,  aa  511. 

Cort  Aurant  3!. 

Rhei,  pT.  91. 

Potas.  Bicarb,  ^m. 

Aqua,  f^xx.     M. 

Reduce  to  Oi.  by  bolting,  an!  add 
Tr.  LaTand.  f^st    M. 
8.  A  tablespoonful  every  three  hours 

23.  Tonio  pills. 
B  £zt.  Columbo, 

Gentian, 

Quassia, 
Fel.  BoT.  inspis.  Sa  3iL 
Pt.  Gent  q.  s. 
Ft  Pil.  aa  grs.  It. 
8.  One  or  two  after  diDiier. 


too 
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24.  DecootioQ  of  cinchona. 
K  Cinchon.  cort.  cODt  ^i. 

Aqaa,  Oi.     M. 
B.  Boil  for  ten  rainuteB  in  a  oOTered 
vessel  and  strain. 
Do«e,  f  Jii. 

25.  Infusion  of  cinchona* 

S  Cinch,  oort.  eont  Ji. 

Aqua  bullient,  Oi.     M. 
8.  Macerate  in  a  covered  Tessel  two 

hours  and  strain.   Dose,  f  Jii.  three 

or  four  times  a  day. 

26.  Compound  infusion. 
B  Pv.  Cinch,  cort.  gi. 

Sulph.  acid.  Arom.  f  ^i. 
Aqua,  Oi.     M. 
8.  Macerate.,  for    tweWe    hoars  and 
strain. 
Dose,  f  ^ii 

27.  Compound  tincture. 

]ji  Cort.  Cinch,  py.  §ii. 

Auranti  cont.  ^iss. 

Serpentaria  oont  ^iiL 

Saffron  cont 

Red  Sanders,  rasp,  aa  gi 

Ale.  diluti.  f|xz.     M. 
S.  Express  and  filter  through  paper. 

Dose,  5i.-iy. 

28.  Cinchona  and  caiyophjUum. 
B  Pt.  Cinch. 

Potas.  Bicarb,  aa  ,^L 
Py.  Caryophylli,  31.     M. 
8.  5ss.  every  two  hours. 

29.  Cinchona  and  serpentaria. 

R  Pv.  Cinch,  gss. 

Serpentaria,  ^. 
SodsB  Bicarb.  J)iu     M. 
8.   Ft.  chta.  No.  iv. 
hours. 


One  every  two 


80.  Cinchona  and  camphor. 

R   Ext  Cinch.  3I. 

Pv.  Opii,  gr.  i. 

Camph.  grs.  zli. 

Pv.  Cinch,  q.  s.     M. 

Ft.  Pil.  No.  xii. 
8.  One  three  or  four  times  a  day. 


81. 

R  Ext  Cinch. 

Gentian,  Si  gu 

Ferri  Sulph.  zaa. 

Pv.  Myrrh,  51. 

01.  Carui.  gtt.  z. 

Syr.  Zingiber^  q.  s. 

Ft  Pil.  Ix. 
8.  Three,  three  times  a  dsj, 

82. 

R  Quinise  Sulph.  grs.  xii. 

Ammo.  Carb.  grs.  zziv.    M* 

Ft  Pil.  No.  xii. 
8.  One    every    hour,   beginning    rix 
hours  before  paroxysm  of  fever. 

33. 

R  Pv.  Cinch.  |i. 

Ammo.  Muriat 

Ammo.  Carb.  aa  grs.  xii. 

Tart.  Ant  et  Potas.  grs.  xviii. 

Syr.  simp.  q.  s.  nt. 

Ft.  bolus.  No.  xlviii. 
8.  One,  four  times  a  day  in  apyrexiiL 

84. 

R  Cinch,  cort.  pv.  ^ii. 

Liquor  Calcis,  Oil.     M. 
8.  A  wineglassful  three  or  four  timet 
a  day. 

35. 
R  Tr.  Cinch. 

Valerian,  Sa  f  Ji. 
Card,  f  3ii. 
Aqua  menth.  pip.  f  ,^iv.     M. 
8.  A  tablespoonful  every  three  h<RiiB. 

86. 
R  Cinoh.  pv.  ,^i. 

Ant  et  Potas.  Tart  gr.  i. 

Pv.  Opii.  gr.  i.     M. 

Ft  chts.     No.  iv. 
S.  One  every  two  hours. 

87.  Tonic  for  infants. 
R  Quinise  Sulph.  grs.  ii. 

Acid.  Sulph.  Arom.  TTpXTl. 

Aqua  distil,  f^iss. 

Syr.  Caryophyl.  fjss, 
8.  3i.-5ii.,  three  times  a  day. 
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88.  Oftrgle  for  oynancbe   ma- 
ligna. 

B  IXecoet.  Gioeb.  flrisB. 
Acid.  Hydrochlor.  ff  ziss. 
MelliB,  f  JiBS.    M. 

89.  Enema  in  fevers. 
B  CiDoh.  Pv.  5i. 

Anth.  Kobilis.  ^li. 

Aqua,  Oi.  boil  to  f^x. 

Straio  and  add  Yin.  Rab.  f^ii.  M. 

40.  Electoaiy. 
B   Pv.  Cinch.  |i. 

Perri  Seequiox.  31. 
Syr.  Zingiber,  q.  s.  ut 
Ft.  Elect. 
8.  A  tablespoonfal  three  times  a  day. 

41.  To  dress  hospital  gangrene. 

B  Cinch,  pv.  Ji. 
Cam  ph.  31-.     M. 
Ft.  Pulv. 

42.  Anti-septic  fomentation. 
B  Decoct.  Cinch.  Oii. 

InfuB.  Anthemis,  Oi. 
Tr.  Camph.  fgii. 
Acid  Muriat.  fgi.     M. 

43.  To  cleanse  the  interior  of 


B  Cinch,  pv.  gi. 
Aqua,  Oi. 
Tr.  Opii,  f 3i.     M. 

44. 

B  Quinise,  Sulph.  grs.  vi. 

Morph.  Sulph.  grs.  ss.-i. 

Ft.  chts.     No.  iv. 
S.  One  everjr  hoar,  as  an  an ti -periodic. 

45. 

B  £zt  Cinch. 

Gentian,  aa  ^ 

Ferri  Sulph.  saa. 

Pv.  Mjrrrh,  31. 

01.  Carui,  gtt.  x. 

Sjrr.  Zingiber,  q.  s.     M. 

Ft.  Pil.  Ix. 
8.  Three,  three  timea  a  daj. 


46. 
B  Salicin,  grs.  xxiv. 

Muc.  AcAC  q.  8. 

Ft.  Pil.  No.  viy. 
S.  One,  three  or  four  times  a  day. 

47. 
B  Piperin.  grs.  xij. 

Ext  Gentianee,  q.  8. 

Ft  Pil.  No.  xij. 
S.  One   every  hour  in  apyrexia  •f 
fever. 

48. 
B  QuinisB  Sulph.  grs.  z. 
Acid.  Tannic,  grs.  ij. 
Aqua,  f  3vi. 

Syr.  Aurant.  cort  fgij,     M. 
S.  A  teaspoonful  every   two  hours, 
(to  disguise  the  bitter  taste  of  the 
Quinia.) 

49.  To  he  sprinkled  on  scro- 
fulous ulcers. 

B  Pv.  Cinch,  ^vill. 
Plumb.  Acet.  ^i. 


M. 


60.  Tonic  powder. 
B  PV'  Cinchona,  ^ss. 

Pv.  Serpentnria,  31. 

Sodse  Bicarb,  gii.     M. 

Ft  chts.  No.  iv. 
S.  One  every  two  hours. 

51.  Hoffmann's  an ti-fehrifuge. 
B   Lam.  Ferri,  Pv.  gi. 

Pv.  Cinch.  3;i8S. 
Ilyd.  chl.  mit. 
SodsB  Bicarb. 
Potas.  Sulph.  aa  ^ss. 
Pv.  Opii,  gr.  iss.     M. 
S.  Ft  chts.     No.  vi. 

52.  Fehrifuge  of  Fige. 
B    Pv*  Cinch,  rub.  grs.  iii. 

Potas.  Bitart  grs.  !▼. 
Potas.  Nitras.  grs.  x.     id 
8.  One  every  four  hours  in  a  decoo* 
tion  of  two  grains  of  cinchona. 

53.  Fehrifuge  of  Jadelot. 
B  Cinch,  pv.  Ji. 

Cort.  Aarant 
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Rad.  Gentian,  aa  ^ii. 
Ammon.  Hydrochl. 
?▼.  Rhei,  aa  ^\.     M. 
S.  3i.  every  four  hours,  in  a  cup  of 
water. 

54.  Febrifuge  of  Lescore. 

'  B  Cinch.  Rub.  ^iii. 

I       Ext  Cinch,  zi. 

I       Potas.  Bicarb,  ^ss.     M. 

L       Ft.  chts.  No.  iv. 
6    One  every  three  hours,  in  a  cup- 
ful  of  decoction  of  Anthemis  Mo- 
bilis. 

55.  QuiDia  and  camphor  pills. 
K  Ext  Cinch,  ^i. 

Pv.  Camph.  grs.  zii. 
Pv.  Opii,  gr.  i. 
Cinch.  Pv.  q.  s.     M. 
Ft  Pil.  No.  xii. 
8.  One  every  three  hours. 

56.  Tonic  and  stomachic  pills. 
B   Aqueous  Ext.  Cinch,  ^i. 

Ferri  Subcnrb.  grs.  xii. 
Syr.  Aurant.  cort  q.  s. 
Ft  Pil.  No.  xii. 
S.  One  every  four  hours. 

57.  Gargle  for  malignant  sore 
throaty  &c. 

B  Decoct  Cinch.  §vL 
Acetum,  ziii. 
MeL^i.     M. 

58.  Another. 
B  Cinchon.  Pv.  zii. 

Acid  Hydrochl. 
Mel.  Rosa,  aa  ^i. 
Aqua.  Oi.     M. 

59.  For  scorbutic  gnms. 
B  Cinch,  pv. 

M  agues,  aa  ^ss. 
Cannella,  Pv.  p 
01.  Caryophyl!  gtt  !.     M. 

60.  Gargle  for  angina  maligna. 
B  Decoct  Cinch,  f^vi. 

Pv.  Cnmph.  ^i. 

Ammon.  Hydrochl.  grs.  xii.     M. 


61.  Pills  aata-spasmodie. 
B  £xt  Cinch. 

Catechu,  mL  giL 
Assafceti.  Pv. 
Potas.  Nit  aa  gii 
Musk,  Pt.  gr.  XT.     M. 
8.  Ft  Pit  grs.  tL  each. 

62.  Anti-ehlorotio  powder. 
B  Pt.  Cinch,  zi. 

Caunella,  ^ss. 
Lam.  Ferri,  Pt.  gt 
Ft.  chts.  No.  xiL 
S.  One,  three  times  a  day. 

63.  Wild  cherry  infusion. 
B  Prunus  Virgin,  cont  Zsa. 

Aqa,  Oi.     M. 
S.   Macerate    twenty-four   hours  and 
strain.       Dose,   fgiL-iii.   throe   or 
four  times  a  day. 

64."  Decoction. 

B  Cort  Prun.  Virgin,  cont  ^i. 
Aurant  cont  |[ii. 
Aqua,  Oi.     M. 
S.   Boil  the   bark  alone  for  half  aa 
hour,    then    add    the    orange.      A 
wineglassful    CTcry  hour,   in   dys- 
pepsia, &c 

65.  Chamomile  compound  de- 
coction. 

B  Anthemis  Nobilis,  ^sa. 

Sem.  Foenic.  ziL 

Aqua,  Oi.     M, 
S.  Boil  a  short  time  and  strain. 

66.  Infusion  of  chamomile  and 
orange  peel. 

B  Flor.  Anthem.  Nob.  gi. 

Cort  Aurant  ^ss. 

Aqua,  Oiii. 
S.  Macerate  twenty-four  hours.  Dose, 
f  §ii.,  three  or  four  times  a  day. 

67.  Serpentaria  infusion. 
B  Serpentaria  rad.  ^ss. 

Aqua  bullient  Oi.     M. 
S.   Macerate  for  two  hours  in  a  cov- 
ered vessel,  and  strain.    Dose,  f^L 
-Jii.,  every  two  hours. 
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68.  Tonio  bolus. 
JJ   Pt.  Serpen taria. 

Con  tray  erva,  aS  388. 
Aoid  Sacoin.  gtt.  xi. 
Sjr.  Aurant  q.  8. 
Ft  Bol.     No.  ii. 
8.  To  be  taken  during  the  day. 

69.  Oompoond  mixture  of  iron. 
B   Myrrh,  31. 

Potas.  Carb.  grs.  zxx. 

Aqua  R0S8B.  f  Jviiss. 

Ferri  Sulph.  pv.  ^L 

Tr.  Lavand.  ^S8. 

Saecb.  Alba,  zi.  M. 
S.  Rub  the  myrrh  with  the  rose- water 
gradually  added,  then  mix  with 
them  tbB  Tr.  La^and.,  sugar,  and 
Potas.  Carb.,  and  lastly  the  Sulphate 
of  Iron.  Pour  the  whole  in  a  glass 
bottle,  and  stop  well.  Dose,  fji.- 
^ii.,  two  or  three  times  a  day. 

70.  Pills  of  aloes  and  mjrrh, 
or  Kufus's  Pills. 

B  Pt.  Aloe,  gii. 

Myrrh,  p^.  JL 

Crocus,  ^ss. 

Syr.  simp.  q.  8.     M. 

Ft.  Pil.     No.  480. 
0.  Take  three  to  six  pills  for  a  dose. 

71.  GriffitVs  myrrh  mixture. 
K  Gum  Myrrh,  xi. 

Ferri  Sulph.  §i. 
Potas.  Carb.  ^'i. 
Saeoh.  Purif.  zii. 
Aquss  diBtil.  f^vi.     M. 
B.  A  tablespoonful,  pro  re  nata. 

72. 

B  ?▼.  Myrrh, 

Rhei,  aa  ^ii- 
Aloe, 
Ext.  Tarax.  aa  .c^ss. 
01.  Anthem,  irPx.     M. 
Ft.  Pil.     No.  XXX. 
8.  Two  every  night,  as  a  tonic  ape- 
rient 

73.  Emmenagogue  powders. 
B  Myrrh  Pv.  gii. 
Sagapennm, 

Castorei,  aa  3!.  { 

67 


01.  Menth.  Pip. 
Rutse,  aa,  q.  s. 
Ft.  chts.     No.  xxxtI. 
S.  One,  morning  and  night. 

74. 

B  Pv.  Myrrh,  3188. 

Est  Hyos. 

Fv.  ScillsB,  aa  588. 

Aqua,  q.  8. 

Ft.  Pil.     No.  XXX.     M. 
S.  Two  or  three  daily. 

75.  Emmenagogue  powderii 
B  0.  Myrrh, 

Ferri  Sulph.  aa  ^ii. 

Potas.  Bicarb. 

Sapo  Castil.  aa  ^i.     M. 

Ft  chts.     No.  X. 
S.  One,  morning  and  night 

76. 

B   Sodfe  Bicarb,  grs  ▼ 
Pv.  Myrrh, 

Sabin.  aa  grs.  tI. 
Saffron,  grs.  iii. 
Castor,  grs.  ii. 
01.  Succini,  gtt.  i.     If. 
Ft.  chts.     No.  i. 
S.  Take  in  the  morning. 

77.  Gargle. 

B   Melissa,  offic.  ^ss. 
Aqua  bullient  q.  s. 
ut  ft.  ^vi.,  decoct,  then  add. 
Tr,  Myrrh,  Jii. 
Mel.  Rosarum,  §ii.     M. 

78.  Compound  mixture  of 
carilla. 

B  Infus.  CasoarillsB,  f ^xrii. 
Acetum  ScillsB,  f^i. 
Tr.  Camph.  comp.  f^ii.     M. 
S.   Used  in  chronic   bronchial   affeo- 
tions.     Dose,   f^i.-Jii.,   twice    or 
thrice  a  day. 

79.  For  dyspepsia  with  loss  of 
appetite. 

B  Infus.  Cascar.  ^vii. 
Tr.  Cascar. 

Zingiber,  aa  f giv.     M. 
S.  Three  tablespoonfuls,  three  timn 
a  day. 
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80.  Acorn  Coffee,  recommended 
by  Hufeland  in  scrofula. 
R  Pv.  Gland.  Quer.  torrefac,  gi. 

Aqaa  baUient.  01.     M. 
S.  Three  or  four  teacupfuls,   to  be 
*  taken  daring  the  day. 

81. 

R  Tnfua.  Cascarilla,  f  |i88. 
Quiniffi  Sulph.  gra.  li. 
Tr.  Cascarilla, 

Zingiber,  aa  f  ^t. 
Acid  Sulph.  dilut.  l^pviii.     M. 
Ft.  Haust. 
8.  To  be  taken  twice  a  day  in  drunk- 
ards* dyspepsia. 


82.     Compound    infusion 
orange  peel. 


of 


B  Cort.  Aurant.  sic  gss. 
Limon.  ^ii. 
Caryopbyl.  cont.  31. 
Aqua  bullient.  Oi.     M. 
S.   Macerate  for  a  quarter  of  an  hour 
in    a    tightly-covered     vessel    and 
strain.     Dose,  f  5  to  gii. 

83.  Aromatic  powder. 
Yji  Cinnamomum,  pv.  ^^ 

Zingiber,  pv.  aa  gii. 
Card.  Sem.  pv. 
MyristicsB,  pv.  aa  §i.     M. 
Ft.  Pv. 
S.  Dose,  grs.  x.-xxx. 

84.  Compound     tincture    of 
cinnamon. 

R   Cinnam.  3i. 

Sera.  Card.  cont.  ^ss. 
Zingiber,  cont.  giii. 
Ale.  diluti.  Oii.     M. 
3.   Macerate  for   fourteen   days,   ex- 
press and  filter  through  paper. 
Used  in  spasm  of  stomach  and  flatu- 
lence, &c.     Dose,  31.-311. 

8»5.  Powder   of  aloes  and   ca- 
nella — hicra-  picra. 

li   Pv.  aloe,  Ibi. 

Canella,  J^w,    M. 
H    Pose,  grs.  x.-xxx. 


86.    Mixture   of    cubcba    and 
copaiva  for  gonorrhoea. 

R  Pv.  CubebsB, 

Bals.  Copaiv. 

Muc.  Gum  Acac. 

Tr.  Opii.  camph.  ai  f  ,?8S. 

Sacch.  alb.  3ii. 

Aqua  distil,  f^^'^v..     M. 
8.   A  tablespoonful  every  three  boiuB. 

87.  Powders   of    cubebs  and 
ergot. 

R  Pv.  CubebsB,  gi. 

Secale  Comutum,  ^ii. 
Cinnam.  388. 
Sftcch.  purif.  3i.     M. 
Divide  in  chts.     No.  viii. 
S.  One,  three  or  four  times  a  day  in 
leucorrhoea,  &c. 

88.  Cubcb    lozenges — vulgo, 
Spitta's — for  coryza. 

B   Pv.  CubcbiB,  gii. 

Bals.  Tolu,  gr.  vi. 

Syr.  Bals.  Peru, 

Ext.  Glycyr.  aa  giss. 

Gum.  Acaciss,  q.  s.     M. 
S.   Ft.  Lozenges,  aa  grs.  x. 

89.  Cubebs  and  bismutb. 

R  Pv.  CubebfB,  3ii. 
Bismuth,  subnit.  3S8. 
Muc.  Acac.  f  gss. 
Syr.  simp,  f  zvi. 
Aqua  distil,  f  gvi.     M. 
B.  Two  tablespooufuls  three  times  a 
day  in   affections    of   the    mucous 
membranes. 

90.  Anti-gonorrbowil  potion. 
R   Pv.  Cubebs,  ji. 

Vin.  fgii. 
01.  Bergamot.  gtt.  i.     M. 
S.  Ft.  haust.    Take  every  two  hours. 

91.  Compound  tincture  of  car- 
damom. 

R  Sem.  Card.  cont. 

Carum.  Cnrui.  cont.  iia  3iiss> 
Coccus  Cacti,  pv.  3i. 
Cinuam.  cont.  3V. 
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Prof.  Spirit.  Oil.  Imp.     M. 
8.  Macerate  fourteen  days,  and  filter. 
Dose,  f  31.-311. 

92.  LaveDcler  compoand  spirit. 

K   Spt.  Lavand.  Oiii. 
Rosemari.  Oi. 
Cinnam.  cont.  Oi. 
Carjrophjl.  3U. 
Mjriat.  3S8. 
Santalum,  ziii.     M. 
8.   Macerate   for  fourteen  days,  and 
filter   through   paper.     Dose,   gtts. 

XXX.-f3L 

93.  For  gout^  or  cramps  in  the 
stomach. 

K   ?▼.  Zingiberis,  grs.  xr. 

Ammo.  Carb.  grs.  viiL 

Spr.  cinna.  f  311. 

Aqua,  f^ss.     M. 
8.  Ft  haust. 

94. 

B  Fv.  Ztngiberls, 

Ferri  Garb,  precip. 

Rhei, 

Golumbte,  aa  3L     M. 
Ft  chts.     No.  xii. 
8.   One,  three  times  a  day. 

95.  Aromatic  iron  mixtnre. 
B   Pv.  Cinch.  5i. 

Rad.  Columb.  3111. 

Vy,  Caryoph.  311. 

Ferri  Ramenta,  J  98. 
8.  Digest  for  three   days  in  a  close 
vessel,   with    occasional    agitation, 
with  Aqua   Menth.  p.  q.  s.  ut   ft. 
f  Jxii.  after  filtration.     Then  add 

Tr.  Card.  (/omp.  fjiii. 
Aurant  Cort.  ^iiL 

Dose,  fji.-fjii. 

96.  Compound  iron  mixture. 
B    Pv.  Myrrh  IB,  31. 

Potas.  Carb.  grs.  xxt. 
Aqua  Ro989,  f^viiss. 
Ferri  Sulph.  pv.  Qi. 
8pts.  Lavand.  ^ss. 
Sacch.  purif.  31.     M. 
8.   Rub   the    myrrh   with    the    Rose 
Water  gradually  added,   then  mix 


with  these  the  other  ingredients,  re- 
serving the  Ferri  Sulph.  for  the 
last.  Pour  the  mixture  in  a  glass 
vessel,  and  stop  closely.  Dose,  f  ^i. 
-f  gii.,  three  times  a  day. 

97.  Compound  iron  pills. 
B  Pv.  Myrrh,  3ii. 

SodsB  Carb. 
Ferri  Sulph.  aa  31. 
Syrup,  simp.  q.  s.     M. 
Ft  Pil.     No.  Ixxx. 
S.  Dose,  two  to  six,  three  times  a  day. 

98.  Iron  plaster. 

B    Ferri  Subcarb.  giii. 
£mp.  Plumb. 
Picis  Burgund.  Ibss.     M. 
S.  Add  the  Iron  to  the  £mp.  Plumb, 
and    Picis    Burgund.,     previously 
mixed,  and  then  stir  them  together 
thoroughly.  « 

99.  Pills  of  iron  and  aloes. 

B   Ferri  Sulph.,  parts  iii. 
Aloes,  parts  ii. 
Pv.  Aromat.  parts  vi. 
Confect.  RosiB,  parts  viii.     M. 
S.  Pulverize  the  aloes  and  iron  sepa- 
rately, mix  the  whole  ingredients  in 
a  proper  mass,  then  make  Pil.  gn* 
V.  each.     Dose,  L~iiL 

100.  Sulphate  of  iron  pills. 

B   Ferri  Sulph.  Exsic.  parts  iL 

Ext.  Tarax.  parts  v. 

Confect  Ro8fe,  parts  ii. 

Pv.  Olycyrrhiia,  parts  iii.     M. 

Ft.  Pil.  grs.  V.  each. 
8.  Dose,  grs.  v.-xx« 

101.  Pills  of  iron  by  hydrogen. 
B   Ferri  Pulveris,  grs.  c. 

Ft  Pil.     No.  L. 
8.   One,  three   times  a  day,  hnlf  an 
hour  after  each  meal.     Excellent  in 
chlorosis  and  anemia. 

102. 

B    Ferri  Pulveris,  grs.  c. 
Quinia  Sulph.  grs.  vii. 
Pv.  Caprici,  grs.  vi. 
Ext  Ignatia  Amara,  grs.  vi.     M. 
Ft.  Pil.     No.  L. 
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S.  Dose  as  above,  in  similnr  cnses, 
with  A  weak  digestion  and  great 
pervous  irritability. 

103. 

R   Pil.  Ferri  Carb.  3!. 

Ferri  Subcarb.  q,  s.     M. 

Ft.  Pil.     No.  XX. 
8.   One,  morning  and  night 

104. 

B  Potas.  lodi. 

Manganes.  Sulpb.  exsicc.  aa  51. 
Mellis.  q.  s.     M. 
Ft.  Pil.     No.  XXX. 
S.   Keep  the  bottle  tightly  corked :  one 
pill  night  and  morning.  Used  as  the 
preparations  of  iron. 

105. 

B   Liq.  Ferri  Nilrat  f  31. 
Syr.  f  3i. 
Aqua,  f  ^vi.     M. 
S.  A  teaspoonfal   every  three  hours. 
Excellent  in  chronic   niacous  diar- 
rhoea, hemorrhage  from  the  bowels, 

&0. 

106.  Pills  of  myrrh  and  sul- 
phate of  iron. 

B    Ferri  Sulph. 

Gum  Myrrh,  aa  'QW. 

Potas.  Carb. 

Sapon.  purtf.  aa  zss.     M. 

Ft.  Pil.     No.  xl. 
8.   Dose,    two,   morning,    noon,    and 
night,  in  oppression  of  the  menses. 

107.  Hooper's  pills. 
B  Ferri  Sulph.  gi. 

Pv.  SennsB, 
Jalap, 

Potas.  Bitart.  aa  ^ss. 
Zingiber,  grs.  xii. 
Syr.  simp.  q.  s.  ut  ft 
Pil.     No.  xxT. 
8.   Take  three,  twice  a  day,  followed 
by  gtts.  XX.  of  Tr.  Ferri  muriat  in 
bitter  infusion. 

108.  Mixture  of   muriate   of 
iron. 

Ifc   Tr.  Ferri  Maria t. 

Aloe  comp.  aa  f^RS. 
Castorei,  f  ^ii.     M. 


S.  A  teaspoonful  three  times  a  day,  in 
a  wiueglassful  of  chamomile  tea. 

109.  Powder  of  tartrate  of  iron 
and  columbo. 

B   Ferri  Tart.  Qii. 

Pt.  Columb.  5SS.     M. 

Ft.  Pulv.     No.  It. 
S..  One  every  three  hours  in  symp. 

110.  Powder   of   pnissiate  of 
iron  and  guaiacum. 

B    Ferri  Ferrocynnur. 

Pv.  Quaiac.  aa  ^i.     M. 

Ft.  chts.     No.  xii. 
S.  One,  three  times  a  day,  in  obsti- 
nate intermittent 

111.  Pills  of  ammoniated  iron. 
B  Ferri  Ammon.  ^i. 

Pv.  Rhei,  grs.  viii. 

Confect  R088B,  q.  s.  ut  ft 

Pil.     No.  V.     M. 
S.  One  pill  a  day  for  a  fortnight,  and 
then  omit  for  the  same  time,  and 
again  resume.     In  Rachitis. 

112.  Solution  of  hydriodate  of 
iron. 

B   Ferri  lod.  ^. 

Aqun  distil,  f  ^i.     M. 

Ft.  solution. 
S.  Dose,  gtts.  vi.-x.,  morning,   noon, 
and  night,  in  cold  water. 

113.  Pills  of  bromide  of  iron. 

B   Brom.  Ferri  pulv.  grs.  xii. 
Confect  Rosse,  grs.  xviii. 
Gum  Acao.  grs.  xii.     M. 
Ft  Pil.     No.  XX. 
S.  Dose,  two  in  the  morning,  and  two 
in  the  evening,  in  hypertrophy  of 
the  heart  and  scrofulous  aflfections. 

114.  Pills  of  arseniate  of  iron. 
B  Ferri  Protox.  Arson,  grs.  iiL 

Ext  Humuli,  ^ii. 
Pv.  AUhsesB,  ^ss. 
Syr.  simp.  q.  s.  ut  ft 
Pit  No.  xlviii 
S.  One  a  day  in  scrofulous,  caaceroiUy 
and  herpetic  affections. 
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115.  Pills  in  chlorosis,  &c. 
B  Ferri  Sulph.  3i. 

Potas.  Garb.  grs.  tL 

Pt.  MyrrhsB,  3L 
Aloe,  ZS8.     M. 

Ft  PiL  No.  XXX. 
8.  Pose,  three,  twice  a  day. 

I      116.  Donoyan'a     formula    for 
protox  ferrL 
B  Ferri  Sulph.  py.  ^ss. 
Magnes.  Gale,  ^h. 
Aqua,  fjvi, 
Tr.  Quassin,  f  311.     M. 
8.   Rub  the  magoesia  with  very  little 
water,  and  when  mixed,  add  the  re- 
mainder;   then    add  the  sulphate 
and    tincture,   rub    up    again    for 
awhile,  and  then  rapidly  divide  in 
six  phials,   immediately    cork  and 
seal.    Take  one,  night  and    morn- 
ing. 

117.  Emmenagogue  powder. 
R  Ferri  Lam.  grs.  xviii. 

Aloe  spio.  grs.  vi 
Magnes.  Golo.  7iss.     M. 
Ft.  ohts.  No.  iii. 
8.  One,  every  four  hoars. 

118.  Pills  of  arseniate  of  iron  in 
oancerous  affections^  &c. 

B   Ferri  Arsen.  grs.  iii. 

Ext  Hamuli,  ^i. 

Pv.  MaW»,  58S. 

Syr.  Aurant  q.  s.     M. 

Ft  Pil.  No.  xlviiL 
8.  One,  daily. 

119.  In  scrofula,  &o. 
B   Ferri  Sesquiox. 

Ext  Genii,  aa  7!.     M. 
Ft  Pil.  No.  XXIV. 
8.  Take  two,  twice  a  day. 

120. 

B  Ferri  8ulph.  Exsic.  ^i. 
Pv.  Aloe,  5)ii. 

Garyoph.  grs.  v. 
Terobin.  Ven.  q.  s.     M. 
Ft.  Pil.  No.  XX. 
8.   One,  thrice  a  day. 
67* 


121.  Emmenagogue  pills. 
B   Ferri  Sulph.  gi. 

Pv.  Aloe,  grs.  xx. 
Sap.  Gastil.  grs.  xz.     M. 
Ft  Pil.  No.  X. 
S.  One,  morning  and  night 

122.  Anti-berpetic  liniment 
B  Ferri  Ok»rbaret  Jss. 

Flos.  Zinoi,  ari. 
Adeps,  Ji.     M. 

123.  Compound  iron  bolus 
B  Ferri  Ox.  Nigri. 

Anthem.  Nob.  aa  Jsa. 
Myrrh, 

Gastor,  aa  grs.  v. 
Syr.  simp.  q.  s.     M. 
8.  Take  at  once. 

124.  Compound     i^lphate    of 
iron  pills. 

B  Ferri  Sulph.  gi. 

Ext  Anthem.  Jiss. 

01.  Menth.  Pip.  f y. 

Syr.  simp.  q.  s.     M. 
S.  Dose,  grs.  v.-x. 

125.  Emmenagogue  pills. 
B  Ferri  Sulph.  388. 

Galbanum, 
Myrrh,  aa  jiss. 
Syr.  Aurant.  Cort  q.  s.     M 
Ft  Pil.  aa  grs.  ii. 
S.  Six  or  more,  every  three  hours. 

126.  Compound  wine  of  iron 
B  Lam.  Ferri,  JL 

Gentian,  ^ss. 
Ganella  ^b.  zii. 
Vin.  Alb.  fgiii.     M, 
8.  Decant  after  digesting  three  da>  s. 

127.  Subacetate  of  copper  oint- 
ment 

B  Cupri  Subacet  pv.  jf. 
Gerat  simp.  ^xt.     M. 
8.   Apply  in    porrlgo,  in    scrofaloua 
affections  of  the  eyelids,  &c. 

128.  Pills  of  ammoniated  cop 
per. 

B  Gupri  Ammon.  pv.  parts  L 
Panis,  pts.  ▼!. 
Sol.  Ammon.  Garb.  q.  s.     M. 
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8.  Mix  well,  and  make  in  pills,  each 
containing  gr.  bs.  of  copper.  Dose, 
one  pill  night  and  morning,  gradu- 
ally increased. 

129.  Emetic  powder. 
]j^  Capri  Sulph. 

Tart  Ant.  et  Potas.  aa  ^i. 
Sacch.  Aloe,  gra.  z.     M. 
8.  A  Tiolent  emetic,  and  to  be  used 
cxilj  when  all  others  fail. 

130.  Emetic  pills. 
B  Cupri  Sulph. 

Py.  Ipecac,  aa  31. 
Syr.  simp.  q.  s.     M. 
Ft.  Pil.  aa  grs.  ▼. 
8.  Dose,   two    every  quarter  of   an 
hour,  till  emesis  is  produced. 

131.  Solution  of   sulphate  of 
copper  and  camphor. 

B  Cupri  Sulph.  Jss. 

Camph.  zii. 

Aqua  bullient.  Oiv.     M. 
8.  Use  as  a  coUyrium,  &c. 

132.  Pills    of   ammoniuret  of 
copper  and  ext.  quassia. 

"K  Cupri  Ammon.  ^ss. 
Ext.  Quassia,  ^iss.    M. 
Ft.  Pil.  No.  XXX. 
8.  One,  three  times  a  day,  in  nervouB 
affections. 

133.  For  gonorrhoea. 
]ji  Cupri  Ammon.  grs.  ▼. 

Aqua  Roses,  f  Jfiii.     iL 
8.  Ft.  injection. 

134.  For  the  same. 
R  Capri  Sulph.  grs.  ▼!. 

Aquae  distil,  f  3^>* 
Tr.  Opii,  f  3i.     M. 
8    Ft.  iigection. 

135.  Pills  of  sulphate  of  cop- 
per. 

U  Cupri  Sulph.  grs.  It. 
Ext.  Cinch,  grs.  xxxiL 
Syr,  simp.  q.  s.     M. 
Ft.  PiL  No.  xvL 


8.  One,  four  times  a  day,  in  obstinate 
intermittents. 

136.  Pills  of  oxide  of  Einc. 
^  Oxidi  Zinci,  gii. 

Conserv.  Rosarum,  q.  8. 
ut  ft.  Pil.  No.  X. 
8.  One,  three  or  four  times  a  day,  in 
epilepsy  and  chorea. 

137.  Lotion  of  lime-water  and 

Einc. 
R  Zinci  Oxidi,  grs.  xii. 
Cupri  Sulph.  grs.  iii.-iT. 
Mel.  Rosue,  51. 
AqusB  Calc.  f^ii.     M. 
Ft  Lotio. 
S.  To  be  applied  to  phagedenic    ul- 
cers of  the  genitals. 

138.  Injection  of  sulphate  of 
Einc  in  gonorrhoea. 

R  Zinci  Sulph.  grs.  x. 
Py.  Acac.  ajii. 
Tr.  Opii,  f  Zi. 
AqusB  distil,  f^^"!- 

139.  In  epilepsy,  neuralgia, 
and  general  nervous  irrita- 
bility. 

R  Zinci  Valeriana,  grs.  xriii. 

Ft.  Pil.  No.  xii. 
8.  One,  three  times  a  day. 

140. 
"K  Zinci  Chlori.  grs.  iiL 

Aqua  f  Ji.     M. 
8.  Injection  for  gonorrhoea,  three  times 

a  day. 

141.  CoUyrium  of  acetate  of 
sine. 

B  Zinci  Sulph. 

Acet.  Plumb,  aa  grs.  ri. 
Aqua  Rosarum,  f  5iT.    M. 

142.  Ointment  of  iodide  of  sine. 

K  Zinci  lod.  3!. 

Axung.  JL     M. 

Ft  Ungt 
8.  A  drachm  to  be  nibbed  on  glanda 
lar  swellings,  &o. 
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143.  Id  spasmodio  congb. 
K  Zinci  Ox.  grs.  iii. 

Sacch.  Alb.  grs.  ▼.     M. 
Ft  ohte.  No.  W. 
8.  One  to  be  taken  eTery  hour. 

144.  For  neuralgia. 
K  Zinci  Ox. 

Ext.  Hyosoi. 

Hellebor.  Nig.  aa  ^I. 
Pt.  Glycynrh.  rad.  q.  s. 
Ft  Pil.  Ixxii. 
8.  Dose,  one-half  of  a  pill  or  a  pill 
daily. 

145.  For  spasmodic  coughs. 
B  Zinoi  Sulph.  grs.  x. 

Py.  Myrrhee,  ^iss. 
ConserT.  Rosas,  q.  6.  at 
Ft.  Pil.  No.  XX. 
8.  One  to  be  taken  twice  a  day. 

146.  Pomade  in  scrofulous 
ophthalmia. 

"Qc  Zinci  Ox.  grs.  xv. 

Hyd.  Ohl.  Mit  grs.  xii. 
Camph.  grs.  Tiii. 
Butyri  reoentis,  zii. 
Catechn,  788.     M. 
8.  A  piece  aoout  the  sise  of  a  pin*8 
head  should  be  applied  to  the  eye- 
lids  every  second  or  third  night,  at 
bed-time. 

147.  For  affections  of  the  mu- 
cous membranes  of  the  bow- 
els, bladder,  &c. 

K  Bismuth,  Subnit.  zss. 

Pt.  Cubebarum,  jii. 

Muc.  Acac,  f^ss. 

Syr.  simp,  f  gvi. 

Aqase  distil.  fj^w\.     M. 
8.  Two  tablespoonfuls,  three  times  a 
day. 

148.  In  dyspepsia. 
R  Bismuth,  Subnit  ^i. 

Muc.  Acao.  q.  8.  at 
Ft  Pil.  No.  XXX. 
8.  One  eyery  two  hoars. 

149.  Sedative  powder. 
S  Bismuth,  Subnit.  grs.  tI. 


Magnesia, 

Sacch.  Alb.  aa  grs.  xl.     M. 
Ft  chts.  No.  iv. 
S.  One  every  hour. 

150.  In  chorea  and  epilepsy. 
K  Argent  Nit.  grs.  ilL 

Pv.  Opii,  J588. 

Campn. 

Mucis.  MoschatsB,  aa  gi* 
Muc.  Acac.  q.  s.  ut 
Ft  Pil.  No.  xiT. 
8.  One,  morning  and  night 

151.  Pills  of  nitrate  of  silver. 
B  Argent.  Nit  grs.  ii.-iiL 

Micfis  panis,  ^ss. 
Aqusa  font  q.  s.  ut 
Ft  Pil.  No.  xii.    M. 
8.  One,  night  and  morning. 

152.  Collyrium  in  acute  oph- 
thalmia, &c. 

B  Argent.  Nit  grs.  i.-ii. 
Aqu»  distil,  f^ii.  M. 
Ft  Solutio. 

153. 

B  Argent.  Nit  grs.  iii. 

Pt.  Opii.  588. 

Moschi,  ^1. 

Camph.  Hii.     M. 

ft.  Pil.  No.  xWiii. 
S.  Take  two  or  three  in  a  day. 

154. 

B   Argent.  Nit  grs.  ii. 

Ext  Humuli,  "^u 

Ext.  Hyos.  grs.  xii.     M. 

Ft  Pil.  No.  viii. 
8.   One,  three  times  a  day. 

155.  Sulphuric  acid  mixture. 
B  Acid  Sulph.  gtt  X. 

Ferri  Sulph.  grs.  ii. 
Sacch.  Alb.  51. 
Aqu89  distil,  f  Jiv.     M. 
8.  A  teaspoonful,  to  be  repeated  every 
two,  three,  or  fonr  hours. 

156.  Detersive  gaigle. 
B  Acid  Sulph.  gtt  z. 

Mel  Rosse,  f  3ii. 

Decoct  hordeiy  f  Jvi.    M. 
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157.  Astringent  gargle. 

B   Rosaa. Gallic 

Gall  arum, 

Cort  GraDati,  aa  51. 
~"  Decoct,  hordei. 

Vin.  Rub.  aa  fTu, 

Mel.  Rosas,  f  Jii. 

Acid    Sulph.,    ad    gratum    acid- 
urn.    M. 

1 58.  In  lues  venerea. 
B  Acid  Nit.  f^i. 

Aquas  distil.  Oii. 
Sacch.  Alb.  gi.    M. 
S.  One-fourth  or  one-half  daily. 

159.  Nitric  acid  mixture. 
R  Acid  Nit.  f3i8S. 

Vv.  Acao. 

Sacch.  Alb.  aa  ^iii. 
Aquae  distil,  f  5vi.     M. 
S.  A  tablespoonfu,  pro  re  nata. 

160.  Camphor,  laudannm,  and 
nitric  acid,  or  Hope's  cam- 
phor mixture,  for  diarrhoea 
and  dysentery. 


B  Aqua  Camph.  f  ^iv. 

Acid  Nit.  gtts.  IT. 

Tr.  Opii,  gtts.  xl.-lx.     M. 
S.  A  tablespoonful  eveij  two  hours. 

161.  Muriatic    acid  in  barley 
water. 

B  Acid  Muriat.  gtts.  xxx. 

Decoct  hordei.  fgviii.     M. 
S.  One  ounce,  three  times  a  day. 

162.  Linctua     with    muriatic 
acid. 

B  Acid  Muriat.  f  Ti. 

Mel. 

Aqua3  Rosarum,  aa  fgi.     M. 
S.  For  scorbutic  gums,  to  be  applied 
three  or  four  times  a  day. 

163.  In  hepatic  affections. 
B  Acid  Nit.  f^i. 

Muriat.  f!^ss. 
Aquas  distil,  f  ^viii.     M. 
Add 


Sulph.  iEth.  Nit.  f^ 


-fSii. 


M. 


S.  Twenty  drops  every  three  hoara, 
in  a  wineglassful  of  sweetened  war- 
ter. 


ARTERIAL,  CEREBBAL.  AND  NERVOUS  STIMU- 
LANTS, ftC. 

01.  Carui,  Wit. 
Spts.  Ammon.  Foetid.  Wxi. 
Tr.  Opii,  l|pT.  ^ 

Syr.  simp.  f^ss. 
Aquae  Menth.  Pip.  f^^isg.     M. 
S.   A  teaspoonful,  every  four  hours. 


B   Spts.  Ammon.  Arom. 

Latand.  Comp.  aa  f^i-     M. 

S.  A  small  teaspoonful  in  water 
when  languor  or  flatulence  is  pre- 
sent 


2.  In  flatulence,  &c. 
B   Mist.  Camph.  f  ii. 

Spts.  Amnion.  Arom.  tlpxxx. 

Lavond.  Comp. 
Syr.  simp,  aa  fji.     M. 
Ft.  hausL 

3.  In  diarrhoea  and  flatulence 
in  young  children. 

"^fngnes.  Qi. 


4.    A   suhstitute    for    Dalhy'a 
carminative  in  the   colic  of 
infants. 
B  AqusB  Anethi,  f  ^^ii. 

Magnes.  §S8. 

Tr.  Opii,  Wii  -iy. 

01.  Anethi,^t|PiL 

Sacch.  Alb.  gii. 

Arom.  Confect.  grti.  x.     M. 
S.   A  tciippoouful,  three  times  a  day. 
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5.  In  nansea  and  flatulence. 
B  MagDes.  Carb.  t^iss. 

Spts.  i£th.  JSulph.  Comp.  f^iii. 

Tr.  Card.  Comp.  f  Jas. 
Alii  si.  f.^T 

01.  Carni, 

Syr.  Zing. 

Mist  Camph.  f  ^iss. 

Aqu8B  Menth.  Virid.  fgv.     M. 
fi.  Two  tablespoonfuls,  pro  re  nata. 


ii;' 


6.  In  nervons  headache. 
"Qc   Aromon.  Curb.  grs.  x. 

Valer.  pv.  ^i. 
Aquee  Cinnam.  f^ii.     M. 
S.   Ft.  haustus. 

7.  In  nausea  and  vomiting. 
S^   Sod®  Bicarb,  grs.  xz. 

Syr.  Aurant.  f  31. 
Aquse,  f^iss.     Al. 
Ft.  haust. 
8.  To  be  taken  with  half  an  ounce  of 
lemon-juice. 

8.  In  chronic  rheumatism. 

B  01.  Terebinth,  rect.  fji. 

Vitel.  oTi.    unius.,   tere   simul   et 

adde  gradatim. 
Mist.  Amyg.  f  Ji^. 
Syr.  Aurant.  f  §ii. 
Tr.  Lavand.  Comp.  f  ^iT. 
OL  Cinnam.  tlfiv.     M. 
8.  Two  tablespooufuls,  three  times  a 
day. 

9. 

R  01.  Terebinth,  f  gii. 

Pv.  Caps.  grs.  ▼. 

Mellis,  f^iv. 

Pt.  Rad.  Olycyr.   q.  b.   ft.  Elec- 
tuary. 
8.  A  tablespoonful,  three  times  a  day. 

10.  A  gargle  in  cynanche  ton- 
sillaris. 

K   Tr.  Capsici,  f  sriy.-Yiii. 
Aqua  RosfB,  f5Tii. 
Syr.  Ros.  Oalli  q.  s.     M. 

11,  For  the  same. 
B   Pt.  Capsioi,  ^ii. 

Sodii  Chlor.  31. 

Aqua  buUient.  f  Jvi.     M. 


8.  Let  it  stand  half  an  hour,  strain, 
and  add  to  the  strained  liquor  six 
ounces  of  vinegar. 

12.  For  angina  gangrenosa:  a 
gargle. 

Be  Liquor  SodsB,   Chlor.      (Labarra* 
quii),  f^iss. 
Aqua  distil,  f  5vi. 
Mellis,  f^ss.     M. 

13.  Anodyne  mixture. 

B  Tr.  Opii,  Tlfxxv. 

Spts.  iEih.'^Sulph.  Wxxx. 

Syr.  Tolu,  f  ^iss. 

Mist.  Camph.  5i.     M. 
S.   Ft.  haustus. 

14.  To»procure  sleep. 

B  Opii.  Ext.  Aqu.  gr.  i. 

Pil.  Qalbani  Comp.  grs.  vi.     M 
S.  A  pill  to  be  taken  at  bed-time. 

15.  For  the  same. 

B  Ext.  Opii,  Aqu.  gr.  ii. 

Camph.  grs.  ii. 

Syr.  simp.  q.  s.  ut 

Ft.  Pil.     No.  i. 
S.  To  be  taken  at  bed-time. 

16.  For  the  same. 

B   Aoet.  Opii,  TTPx. 

Mist.  Camph.  /Ji. 

Ft.  haustus. 
8.  Ti»  be  taken  at  bed-time. 

17.  Enema  in  dysentery. 
B  Tr.  Opii,  l|j?xl. 

Muo.  Amyli.  f  |iv.     M. 

18.  To  allay  pain,  &c. 

B   Morph.  Acet.  gr.  i. 

Aqua  distil,  f^i.     M. 
8.  A    tesspoonful    at    bed-time;   or, 

when    pain    is    urgent,   every    six 

hours. 

19.  In  cancer,  and  other  pain- 
ful affections,  &c. 

B  Ext.  Conii,  ajss. 

Pv.  fol.  Conii,  grs.  xv.     M 

Ft.  Pil.     No.  XV. 
8.  One,  three  times  a  day. 
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20.  In  the  same. 

R   Ext.  oonii,  gi. 

Pv.  Ipecac,  comp.  788. 

Ft.  Pil.     No.  X. 
S.  One,  every  three  hours. 

21.  In  nervous  irritability. 
K  Ext  Hj08.  grs.  xu. 

Cam  ph.  grs.  vi.  « 

Spts.  rectif.  ltp»«     M. 
Ft.  Pil.     No.  vi. 
8.  Two,  every  night. 

22.  For  the  same. 

I^  Kxt.  Hyos.  grs.  iii. 

Conii,  grs.  ii.     M. 
Ft.  Pil.     No.  i. 
8.  To  be  taken  at  bod-time. 

23.  Id  asthma,  and  other  spas- 
modic affections. 

B  £zt.  Stram.  gr.  L 

Glycyrrh.  grs.  vii.     M. 
Ft.  Pil.     No.  iv. 
8.  Two,  night  and  morning. 

24.  In  nervous  and  spasmodic 
affections. 

H  Mist.  Assafoet.  f gvss. 

Tr.  Valer.  Animon.  f  jiv.     M. 
S.   One  fourth,  every  four  hours. 

25.  For  the  same. 

R   Mist.  Camph.  f^^v. 

Spts.  Ammon.  foetid,  f^r. 

Syr.  Croci.  fgiii.     M. 
8.  Two  tablespoonfuls  for  a  dose. 

26.  For  the  same. 
B  Mist.  Camph.  f  ^x. 

Tr.  Opii,  Wxl. 
Spts.  ^th.  Sulph.  f  51. 
Syr.  Rhoeados.  f  31.     M. 
S.   Ft.  haustus. 

27.  In  hysteria,  nervous  head- 
ache, &c. 

B  Pv.  Valer.  Rad.  ^i. 

Cinnam.  Comp.  grs.  x.     M. 
B    A  powder  to  be  taken  every  four 
bours. 


28. 

"Qc   Cuinise  Yalennu-  /'uft-  grs.  xii 

Pv.  Tragac.  grs.  vi. 

Aqua,  q.  s.  ft.  mas. 

Fl  Pil.     No.  viii. 
S.  One  every  hour  or  two  in  hemi- 
crania. 

29.  For  violent  pain  and  spasm, 
especially  in  cholera asphjxia. 

R   Chloroform,  fjii. 
Morph.  Acet.  grs.  iL 
Gum  Acac. 
Sacch.  Alb.  tla  ^ss. 
Aqua  Camph.  q.  s.  ft.  f  gii.     M. 
S.   A  teaspoonful  every  hour  or  two, 
or  more  frequently  if  pain  is  severe. 
It   has  also  a  tendency  to  relieve 
vomiting. 

30.  In  asthma. 
R  Pv.  Opii.  gr.  i. 

Castorei,  grs.  ix. 
Digit,  grs.  ii. 

Pil.  Soill»  Comp.  grs.  viii.     M. 
Ft.  Pil.     No.  iv. 
S.  One,  three  times  a  day. 

31.  In  hysteria. 

R   Tr.  Aeaafoet.  f3ii. 
Tr.  Castor. 

Moschi,  aa  fj^i. 
Opii,  Wxxx.     M. 
S.   tppxxx.  in  an  ounce  of  mint  water, 
every  two  hours. 

32.  For  the  same. 
R  Assafcet.  3L 

Aq.  Menth.  pip.  f^vss.   M. 
Add, 

Tr.  Valer.  Ammon.  f  ^ii. 
Castor,  f  ^iii. 

iEth.  Sulph.  f  Ti.     M. 
8.  A  tablespoonful  every  two  hoars. 

83.  In  epilepsy. 

R  Pv.  Moschi.  ^i. 

Ox.  Zinci,  gss. 

Ext.  Valer.  q.  s.  ut.  ft 

Pil.  No.  XXX. 
S.  Three  pills,  three  times  a  day. 
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34    In  convulsive  affections. 
ijc  Mist.  Moschi,  ^vi. 

Spts.  AmmoD.  Arom.  f  311.. 
Tr.  Castor,  f  ziv. 
Syr.  Papav.  f  ^ii.     M. 
S.  Three  tablcspoonfuls,   eyery  four 
hours. 

85.  In  gout  of  the  stomach. 
"jji  Ammon.  Carbon. 

Pt.  Capsioi, 
Caryoph. 
MaciB,  oa  9  i« 

01.  Carui.  gtt.  v. 

Ext.  Gentian,  gr8.  zii. 

Syr.  simp.  q.  s.     M. 

Ft.  Pil.  No.  XX. 
8.  One,  every  two  hours. 

36.  In  the  dame. 
£^   Pv.  Zingib.  grs.  xt. 

Ammon.  Carb.  grs.  viii. 
Spts.  Cinnam.  f  7ii. 
Aqua,  f  iiss.     ftl. 
8.   To  be  taKen  at  once. 

37.  Camphor  mixture, 
li   Camphoree,  31. 

I'v.  Gum  Acao. 

Saoch.  Alb.  aa  ^iss. 
Tr.  Opii,  gtts.  xl. 
Aqua  Menth,  f,5i^'     ^I- 
8.  A  tablespoonful,  every  two  hours. 

38.  Camphor  and  myrrh. 

"Be  Cam  ph.  pT.  31. 

Py.  Gum  Myrrb.  jjsi. 
Sacch.  alb.  zii. 

Aqua  distil,  f,^^!.     M. 
8.   A  tablespoonful,  every  two  hours. 

39.  Mixture   of  oil  of  turpen- 
tine in  low  forms  of  fever. 

U   01.  Terebinth,  gtt.  czx. 
Pt.  Gum  Acac. 

Sacch.  Alb.  aa  3ii. 
Tr.  Opii,  gtts.  Ix. 

Lavand.  Comp.  f  3ii. 
Aqua  Month.  S.itiv.  f.^v.    M. 
8.   A  tablespoonful,  every  two  hours. 


40.  Emulsion  of  phosphorus. 
R  Phosphor.  Puri.  grs.  ii. 
Muc.  Acac.  q.  s. 
Let  these  articles  be  carefully  tritu- 
rated in  a  mortar,  and  gradually  add 
as  much  distilled  water  as  will  make 
an  emulsion  of  ivi.,  then  add 
Syr.  simp.  f*i. 

Liquor  Hoffmann  Mineralis,   gtt. 
XXX.     M. 
8.  A  tablespoonful,  every  two  hours. 


41.  Pills    of    lactucarium^    to 
procure  sleep,  &c. 

"Qc  Lactucarii  Ext.  grs.  zii. 

Ft.  Pil.  No.  vi. 
S.  One,  every  two  hours  till  sleep  is 
procured. 

42.  Gargle    in   cynanche  ma- 
ligna, &c. 

B   Pulv.  Capsici,  3!. 
Sodffi  Chlor.  Qi. 
Acetum,  f 3iv. 
Aqua  bullient.  fjvi.     M. 

43.  In  ohstinate  hiccup. 

K   01.  Succini,  gtts.  Iz. 

Sacch.  Alb.  3!!. 

Muo.  Acac.  rjvi.     M. 
S.   A  tablespoonful,  four  times  a  day. 

44.  A   liniment   in   rneumatio 
pains,  &c. 

B   01.  Snccini,  fji. 
Tr.  Opii,  fgss. 

45.  A  liniment. 
R   Chloroform,  f3ii. 

Tinct.  Aconitf,  f3i. 

Tinct.  Opii,  f^ss. 

Tinct.  Camph!  q.  s.  ft.  fiiii. 
S.   Bathe   the   part   nfTccted;    but  be 
cautious    that    it   is   not   too   long 
or  closely  applied  to  one  spot,  cr  it 
may  vesicate. 
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ARTERIAL  AND  NERVOUS  SEDATIVES. 


1.  In  feven. 

K  Ox.  Antim.    cum   Phospbat.   Cal* 
cis,  ji. 
Ft  chis.  No.  Yi. 
8.  One,  every  two  or  three  hours,  in 
Bjrup  or  molasses. 

2.  Pills  of  antimonial  powder 
and  calomel,  in  acute  rheu- 
matism. 

B  Py.  Antimon.  grs.  x. 

Opii,  pv. 

lljd.  CM.  Mit.  aa  grs.  ii. 

Confect.  Roses,  q.  s.     M. 

Ft.  Pil.  No.  it. 
S.  Two,  at  bed  time. 


3. 

B  Ant.  et  Potfls.  Tart.  grs.  ii. 

Pv.  Opii,  grs.  Ti. 

Cnmph.  grs.  xxxvi. 

8pt8.  Rectif.  gtts.  iii. 

Conserv.  Rosnrum,  q.  s. 

Ft  Pil.  No.  xii. 
8.  One,  every  fourth  hour. 


4.  In  fevers. 

B   Ant  et  Potas.  Tart  gr.  I. 

Potas.  Nit  py.  zi. 

Hyd.  Chi.  Mit  grs.  yL     M 

Ft  ohts.  No.  Yi. 
8.  One,  every  two  hours  in  syrup. 

5.  In   fevers  and  rheumatism, 
&c. 

B  Potas.  Nit.  grs.  xv. 

Pv.  Acao.  grs.  x. 

Mist.  Amyg.  fjii.     M. 
8.  A  draught  every  four  hours. 


6.  In  inflammatory  diseases. 
B  Potas.  Nit  grs.  y. 

Liq.  Ammon.  Acet  f  ^ii. 

Aqua  Meiith.  pip.  f  zv. 

Ant  et  Potas.  Tart  Vin.  y^ffxx. 

Muo.   Acac.  Syr.   au  f  zi.      M. 
8    A  draught  every  fourth  hour. 


7.  For  the  same. 

B  Ant  et  Potas.  Tart  gr.  ss. 

Hyd.  Chi.  Mit.  grs.  it. 

Opii,  grs.  ii. 

Confeot  Rosee,  q.  a.     M. 

Ft  Pit  No.  ii. 
8.  One,  at  bed  time. 

8.  For  the  same. 

B  PotassflB  Nit  grs.  viii. 

Tr.  Digitalis,  gtts.  xvi. 

Infus.  R088B,  f  zxiii. 

8yr.  R0S8B,  f  31.     M. 

Ft  faaust 
8.  Twice  a  day. 

9.  Emetics. 

B  Py.  Ipecac.  Qi. 

Tart  ant.  et  potas.  gr.  i.     M. 
S.   To  be  taken  at  once,  and  followed 
with  a  draught  of  warm  water. 

10.  Powder  of  sulphate  of  cop- 
per. 

B  Cupri.  8ulph.  grs.  ii.-iv. 
8.  Take  in  syrup,  and  follow  with  a 
draught  of  warm  water. 

11.  Powder  of  sulphate  of  zinc. 
B  Zinoi  Sulph.  grs.  x.-!<^ss. 

8.  Take  as  the  preceding. 

12.  Solution  of  tartrate  of  an- 
timony and  potassa. 

B   Ant  et  Potas.  Tart  grs.  yL 

8acch.  Alb.  zi. 

Aqua  distil,  fjiv.     M. 
S.  A  small  wineglassful  every  ten  or 
fifteen  minutes  till  it  operates. 

13.  Infusion  of  lobelia. 
B  Lobelie  fol.  ^i, 


Aqua  bullient  Oi.     M. 
8.   A   small   winegla«sful  every 
hour  till  it  operates. 

14.  For  young  infants. 

B  Vin.  Ipecac,  f  ,^ss. 
Syr.  simp.  fgss. 
Aqua,  f^i.     M. 
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8.  A  teaspoonfal  eyery  fifteen  minates 
till  it  operates. 

15.  For  infants  with  croup. 
"K  AqnsB  distil,  flu 
Yin.  Ipecac,  f  5S8. 
Liq.  Ant.  et  Potas.  T»irt,  f  ^ii. 
BjT.  Scill»,  f  3ii.    M. 
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S.  A     teaspoonful     f^quently 
Yomiting  is  produced. 

16.  Mustard  draught. 
R  Pt.  SinapiSj^i. 

Aqaa  tepid.  Oss.     M. 
S.  A    tablespoonful     eyery    twenty 

minutes. 
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S  Hyd.  Chi.  Mit  grs.  ii. 
pY.  Scam.  grs.  iii. 
8acch.  Alb.  grs.  ii. 
Pt.  Zingib.  grs.  iL    M. 

2.    For    worms     and     morhid 
state  of  the  intestinal  secre- 
tions. 
B   Hyd.  Chi.  Mit.  grs.  iii. 

Py.  Scam.  Comp.  grs.  z.     M. 
8.  Take  this  twice  a  week. 

8.  For  the  same. 
R  Pt.  Jalap,  grs.  x. 
Rhei,  grs.  y. 
Hyd.  Chi.  Mit.  grs.  iii. 
Py.  Cinnam.  Comp.  grs.  ii.     M. 

4.  To  produce  a  free  evacua- 
tion from  the  howels. 

Tjc  Infus.  SennsB  Comp.  f^Y. 
Potas.  Tart  Ji. 
Tr.  Senna, 

Jalap,  aa  f  ^iv. 
Syr.  Rbamni,  f.^iii.     M. 
8.  Take  one-fourth  part  at  once,  and 
repeat  the  dose  CYory  fifteen  minutes 
till  it  operates. 

5.  In  gout. 

B  Yin.  Colch.  Sem.  f  ^ss. 

Magnes.  Carb.  Tj. 

Aqua  Cinnam.  f  ^iii.    M. 
8.  A  tablespoonful  eyery  three  hours. 

6. 
B  Vin.  Bad.  Colob.  recent,  f  zi!. 
68 


Magnes.  Carb.  ari. 
Aqua  Cinnam.  /^iii.    M. 
8.  A  teaspoonful  eYery  three  hours. 

7.  Pills  of  croton  oil. 
B  01.  TIglii,  l^ii. 

Mic8B  panis,  grs.  Yiii.     M. 
Ft.  Pil.     No.  ii. 
E(.  One  immediately,  and  repeat  in  tix 
hours  if  necessary. 

8.  In  ohstinate  costiveness. 
B    Hyd.  Chi.  Mit.  grs.  zii. 

Pil.  Gambog.  Comp. 
Ext.  Colo.  Comp.  aa  grs.  xi. 
Syr.  Zing.  q.  s.  ut 
Ft.  Pil.     No.  xii. 
S.  Two  at  bed-time,  pro  vt  nata. 

9.  In  anasarca. 

B  Elaterium  Ext.  gr.  i. 

Py.  Zing.  h^ss. 

01.  Junip.''ltpii 

Syr.  Rhamni,  q.  s.  ut 

Ft.  bolus. 
S.  Take  at  once. 

10.  For  the  same. 
B  Ext.  Elateri,  gr.  i. 

Hyd.  ChL  Mit.  grs.  xii. 
Py.  Zing.  ^ss. 
Sacch.  Alb.  ^ii.     M. 
Ft.  qhts.  No'  xii. 
S.   One,  three  times  a  day. 

11.  A  mild  purgative. 
B  Hyd.  Mass.  "^l 

Ext.  Colo.  Comp.  Zss.     M. 
Ft.  Pil.     No.  X. 
S.  Take  one  eYery  other  night. 
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12.  In  habitual  constipatioii. 
B  Pt.  Rhei, 

Jalap,  aa  grs.  y. 
Hyd.  Chi.  Mit.  grs.  ii.  M. 
8.  Take  at  bed-time,  and  follow  tbe 
next  morning  trith  three  table- 
Bpoonfula  of  the  preparation,  and 
repeat  every  three  hoars  till  it  ope- 
rates. 

13. 

K  Infos.  SennsB  Comp.  f  ^iT. 
Magnes.  Sulph.  ^i. 
Tr.  Sennas, 
Jalap. 
Syr.  Zing,  aa  f  ^liL    M. 

14.  For  the  same. 
B  Ext  Colo.  Comp.  ^ss. 

Pil.  Aloe  et  Myrrha,  "Qiu    M. 
Ft.  Pil.     No.  xvi. 
8.  Two,  pro  re  nata. 

15.  Tonic  aperient  in  chloroeis, 
anasmia^  &c. 

B   Pv.  Aloe,  S|iL 

MyrrhflB,  gi. 

Ext  Gent 

Ferri  Sulpb.  aa  ^ss.     M. 

Ft  Pil.     No.  xxxvi. 
S.  Two,  night  and  morning. 

16.  In  nervous  irritability. 
B  Bxt  Colo.  Comp.  grs.  xri. 

Hyd.  Mass.  grs.  vi. 
Ext  Hyo8.  grs.  Tiii. 
Pt.  Capsici,  grs.  IL     M. 
Ft  Pil.     No.  Ti. 
8.  One  or  two  at  bed-time,  pro  re 
nata. 

17.  Aperient  and  stomachic. 
B  Infus.  Sennee  Comp.  f  ^iii. 

Infas.  Gent  Comp.  f^iiss. 
Liq.  Potass,  f  51. 
Tr.  Card.  Comp.  f,!^iiss.     M. 
8.  Take     two     tablespoonfuls    three 
times  a  day. 

IS.  In  the  diarrhoea  of  infants. 

B   !•▼.  Rhci,  grs.  xii. 

Hyd.  Cum  Creta,  grs.  vi. 
Pt.  Arom.  grs.  ii.     M. 


Ft  cbts.     No.  tL 
8.  One  every  three  hoars. 

19.  A  gentle  aperient  for  he- 
morrhoids. 

B  Senn»  Confect.  ^L 
Salph.  loti,  ^iv. 
Syr.  Tolu.  q.  s.  ut  ft 
Electuary.    Two  or  three  spoonfuls  in 
the  morning,  and  repeat  the  dose 
every  three  hours  till  it  operates. 

20.  For  the  same. 
B  Potas.  Bitart.  gss. 

Sulph.  5i. 

Piper  Nigri  Confect  XH 
01.  Cami,  W?L 
Theriacesd,  51!!. 
8.  One  teaspoonfol  twice  a  day. 

21.  Griffiths  cathartic  pills. 

B  Pv.  Jalap. 
Rhei, 
Sapon.  Alb.  aa  ^89. 
Hyd.  Chi.  Mit.  grs.  zzv. 
Ant.  et  Potas.  Tart  gr.  iss. 
Aqua  dutil.  q.  s.  ut 
Ft  Pil.  No.  XXV. 
8.  Take  two  at  once,  and  repeat  in 
two  hours  if  necessary. 

22.  Pills  of  hlue   mass    i^d 
soda. 

B  Hyd.  Mass.  grs.  iz. 

Pv.  Rhei, 

Sode  Bicarb,  aa  grs.  xiL 

Syr.  Rhei  Arom.  qs.  ut 

Ft  Pil.  No.  xii. 
8.  One,  twice  or  thrice  a  day,  ia  le* 
rangement  of  the  liver. 

23.  In  habitual  costiyeness 

B  Pv.  Rhei. 

Aloe,  aa  ^ss. 

Sap.  Alb.  qs.  ut 

Ft  Pil.  No.  XXV, 
8.   Three  or  four,  occasionally. 

24.  Oleaginous  mixture. 
B  01.  Ricini,  f^iss. 

Pv.  Gum  Acac.  a^ii. 
Saoch.  Alb.  51.     M. 
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Adde  Aqna  Menth.  SfttW.  f  Jiv. 

Tr.  Opii,  gtts.  xl.-l.     M. 
S.   A  tablespoonful  every  hour  or  two. 

25.  Magnesia    and    assafootida 
mixture  for  infants. 

"St  Magnes.  Garb.  s^ss. 
Tr.  Assafoet  gtt.  Ix. 

Opii,  gtt.  xz. 
Saech.  Alb.  zi. 
Aqua  distil,  f  ^i.     M. 
8.   Twenty-fiye   drops    to    an    infant 
from  two  to  four  weeks  old,  in  fla- 
tulent colio,  and  diarrhoea. 

26.  Abernethy's  infusion,  and 
tincture  of  senna. 

"Bi   Infus.  SennsB,  f  ^vi. 
Tr.  Sennse,  f  ^ii. 


ManniB,  311. 
Magnes.  Sulph.  ^^ss. 
Aqua  Menth.  Sativ. 
Aqua  distil,  aa  f.^iss. 
S.   One  half  for  a  dose,  and  repeated 
if  necessary. 

27.  Scuddamore's  mixture   of 
colchicum  and  Epsom  saltai 
for  gout. 
£t  Magnes.  Sulph.  Ji.-^ii. 
Aqua  Menth   f  zx. 
Acet.  Colch.  f  5i.-f 5j8S. 
Syr.  Croci,  f ^i. 
Magnes.  "Q^ih,     M. 
S.  One,  two,  or  three  tablespoonfuls, 
repeated  every  two  hours,  unl»l  four 
or  six  evacuations  are  produced  in 
twenty-four  hours. 


DIURETICS. 


1.  In  dropsy 
B  Potas.  Nit.  grs.  z. 

Bitart.  grs.  zv. 
Pt.  Acac.  grs.  z. 
Sacch.  Alb.  zss.     M. 
S.   Take  every  fourth  hour  in  a  cup- 
ful of  warm  decoction  of  barley. 

2. 

B  Infus.  Cascar.  fjvi. 
Spts.  Junip. 

^th.  Nit.  Gomp.  ail  f  ^i. 
Confect.  Arom.  ^iss.     M. 
8.  Take  two  tablespoonfuls  three  times 
a  day. 

8. 

B  Potas.  Bitart  3!. 

Ft.  Scillse,  grs.  ii. 

Cinnaro.  Gomp.  grs.  iv. 

Bacch.  Alb.  ,^S8.    M. 
8.  Take  three  times  a  day. 


B  Scillfis  Had.  Ezsio.  grs.  ziL 

Potas.  Nit.  31. 

Sacch.  Alb.  ^i. 

Pv.  Ginnam.  Gomp.  ^ss.     M. 

Ft.  chts.  No.  vi. 
8.  One,  twice  a  day. 

5.  In  ascites  and  anasarca. 
V   Mass.  Hydrarg.  zL 
Pv.  Scillse.  9i. 
Opii,  grs.  V. 


M. 


Gonfect.  Rosm. 
Ft.  Pil.  No.  XX. 
8.  One,  three  times  a  day. 

6. 
B   ?▼.  Digital. 

Scillo),  aa  gr.  i. 
Mass.  Hydrarg.  grs.  iii.     M. 
Ft.  chts.  No.  i. 
8.  To  be   taken  every  morning  and 
evening. 

7. 

B  Pv.  Digital,  grs.  z. 
Scillse,  grs.  xv. 

Hyd.  Chi.  Mir.  grs.  v. 

Ext.  Gentian,  q.  s.  ut 

Ft.  Pil.  No.  z. 
8.  One,  night  and  morning. 


8.  In  hydrothorax. 
B  Infus.  Digital,  f  ^iv. 

Potas.  Acet.  ^i. 

Spta.  iEth.  l^t.  f  3i. 

Aqua  Ginnam.  fjv.     AL 

Ft  haust 
8.  Every  sixth  hour. 

9. 
B  Aoet.  Golch.  f|sB. 

Potas.  Aoet.  ^11. 

Aqua  Foeuic.  f .^vii. 

Spts.  Juuip.  Gomp.  f^^ss 
8.  Two  tablespoonfuls,  three  timM  % 
day. 
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10.  In  dropsy  with  fsjte&t  de- 
bility, and  oppression  of  the 
chest. 

R   Decoct.  Senegte,  f  3^* 

Tr.  Scillee,  f  ^i. 

&pt8.  Junip.  Coxnp.  f  ^HL 

Syr.  simp,  f  rjiv. 

Spts.  ^th.  Isit.  f  Tii.     M. 
S.   Two  tablespooDfuis  every  4  hoars. 

11.  In  chronic  inflammation  of 
the  kidneys  and  bladder. 

B    Uya  Uraji^iss. 

Carb.  Sodae,  £z.sic.  ^ss. 

Pv.  Cinnam.  Comp.  ^ss. 

Confect.  Rosse,  q.  s. 

Ft.  Bolos.  No.  vi. 
S.  One,  three  times  a  day. 

12. 

B  Decoct.  Uva  Ursi, 

Liquor  Galois,  aa  f^ir,     M. 
S.  Two  fluidounces,  four  times  a  day. 

13.  In  leucorrhoBa  and  gleet. 
B   Pt.  Secal.  Cornut.  QiL 

Cubeb.  Ji. 

Cinnam.  ^ss. 
Sncch.  Alb.  ^i.     M. 
Ft.  chts.  No.  yiii. 
S.   One,  three  or  four  times  a  day. 

14.  In  dropsy  complicated  with 
disease  of  the  liver. 

B   Ext.  Tarax.  ^ss. 

Mass.  Hydrarg.  grs.  v.-x. 

Pv.  Uva  Ursi,  q.  s.  ut. 

Ft.  Pil.  No.  X. 
S.  One,  morning  noon,  and  night 

15. 
B   Tr.  JalapsB,  f  jiii. 

Acet.  Scillee,  f^u 

Aqua  Month.  Pip.  fg.     M. 

Ft.  haust. 
S.   Take  three  times  a  day. 

16.  Dr.  Ferriar's  diuretic  drops. 
B   Oxym.  Colch. 
Scillsd, 
Tr.  NicotiansB, 

Spts.  JEth.  Nit.  aa  f  gss.     M. 
8.   A   teaspoon ful   in   a  little   water, 
three  times  a  day. 

17. 

B   Infus.  Digital,  f^iv. 
Tr.  Digitjil.  f  Ti. 
Potas.  Acet.  f  31. 


Tr.  Opii,  gtts.  x.     M. 
S.  A    tables poonful,    three    or    fear 
times  a  day. 

18.  In  the   passage  of  calculi 
down  the  ureters. 

B   01.  Terebinth,  gtts.  0. 
Pv.  Gum  Acao. 

Sacoh.  Alb.  aa  gi. 
Aqua  Month.  Sativ.  f^iv.     M. 
S.   A  tablespoon  ful,  four  or  five  times 
a  day,  followed  by  a  diuretic  drink. 

19.  Chapman's  balsam  copaiba 
mixture. 

B    Bals.  Copaib. 

Spts.  JEth.  Nit.  aa  f  368. 
Pv.  Gum  Acac. 

Sacch.  Alb.  aa  ^i. 
Tr.  Lavand.  Comp.  f  311. 

Opii,  3i. 
Aqua  distil,  f  giv.     M. 
S.  A  tablespoonful,  three  times  a  day. 

20.  In  gonorrhoea. 
B   Bals.  Copaib. 

pv.  Cubebarnm, 
Muc.  Gum  Acac. 
Tr.  Opii  Camph.  aa  f  ^ss. 
Sacch.  Alb.  ^ii. 
Aqua,  distil,  f  5viii.     M. 
S.  A  tablespoonful,  every  three  hours. 

21.  Dr.  Ferriar*s  hydragogue. 
B   Gambogifs,  grs.  iv. 

Spts.  ^th.  Nit.  f3i. 

Tr.  Scnnn),  f  ^ii. 

Syr.  Rhamni, 

Aqua  Menth.  aa  f^sa,     M. 

Ft.  hausL 

22.  In   dropsy  following  scar- 
latina. 

B  Tinct.  Digitalis,  gtts.  xvi 

Potas.  Ac«t.  grs.  Ixxx. 

ScillsB  Syr.  f  5i. 

Scillro  Acet.  f gss. 

Aqua  Menth.  pip.  f  ^ss. 
S.   A  teaspoouful,  to  a  child,  every  tw« 
hours. 

23.  Infusion  of  dandelion. 
B  Infus.  Tarax.  f  5iv. 

Ext  Tarax.  f  311. 
SodsB  Carb.  38s. 
Potas.  Tart.  ziii. 
T.  Rhei.  f  3iii. 

Hyos.  gtts.  XX.     M. 
S.   Oue-tbird  part,  three  times  a  day. 
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DIAPHORETICS. 


1.  In  febrile  diseases. 
B  Pv.  Potas.  Nit.  Ti. 

Ant.  et  Potas.  Tart  gr.  i. 

Hyd.  Chi.  Mit.  grs.  tL     M 

Ft.  chts.     No.  vL 
6.  One,  eyery  two  hours, 

2. 

K  Pt.  Potas.  Nit.  jss. 
Opii,  grs.  iii. 
Ipecac,  grs.  vl. 
Hyd.  Chi.  Mit.  gr.  iss.     M. 
Ft.  chts.     No.  Yi. 
8.  One,  erery  four  hours. 

8.  A  Stimulating  draught. 
a  Pt.  Gusiaci, 

Potas.  Nit  a5  ^i. 

Ipecac,  grs.  iii. 

Opii,  grs.  ii.     M. 

Ft  chts.     No.  vi. 
S.  One,  eyery  third  hour. 

4.  In  acute  rheumatism. 
B  Ant.  et  Potas.  Tart  gr.  L 

Pt.  Opii, 

Hyd.  Chi.  Mit  aa  gr.  i. 
Confect  RosiB,  q.  s.     M. 
Ft  Pil. 
8.  To  be  taken  each  eighth  hour. 

5.  Plummer's    Pills,    for    sc 
condary  syphilis,  gleet,  &c. 

B   Hyd.  Chi.  Mit  - 

Ant  Sulpharet  aa  588. 

Pt.  Guaiaci,  gi. 

Bals.  Copaib.  q.  s.     M. 
8.  Ft  Pil.    No.  is. 

6 

B  Potas.  Salph. 

Nit  aa  partes  it. 

Pt.  Ipecac. 

Opii, 

Glycyrrh.  aa  part.  i.    M. 
B.  Ten  grains  at  bed-time. 

7.  In  inflammatory  diseases. 
B  Potas.  Nit  grs.  y. 

Liq.  Ammon.  Acet.  f  ^iL 

Aqua  Month,  f  ^t. 

Vin.  Ant  et  Potas.  Tart.  Wxx. 

Syr.  Muc.  Acac.  f3ii.     M. 
8.  A  draught  CTcry  four  hours. 

8. 
B  Bpts.  ^th.  Nit.  f  ZTiii. 
68* 


Vin.  Ipecac,  f  gi. 
Mist.  Camph.  ^t 
Syr.  simp.  f^iT. 
S.  Two  tablespoonfals,  CTcry  three  or 
four  hours. 

9.  In  rheumatism. 
B  P^'  Doveri,  grs.  Ti. 

Liq.  Ammon.  Acet  f  ^iii. 
Pt.  Acac.  grs.  x. 
Aqua  Cinnam.  f  ^ix.     M. 
S.  A  draught  eTery  six  hounu 

10.  In  the  same. 

B  Ant  et  Potas.  Tart.  gr.  ss. 

Hyd.  Chi.  Mit  grs.  It. 

Pt.  Opii,  grs.  ii. 

Conf.  RosQd,  q.  s.     M. 

Ft  PU.     No.  ii. 
S.  One,  at  bed-time. 

11.  In  chronic  rheumatism. 
B  Tr.  Guaiaci  Ammon.  f  ^i. 

Pt.  Trag.  grs.  xt. 
Aqua  Cinnam.  f  ^iss.     M. 
8.  A  draught,  three  times  a  day. 

12.  In  the  same. 
B   Gum  Guaiaci,  grs.  z. 

Pt.  DoTeri,  grs.  t. 
Potas.  Nit.  grs.  x. 
Conf.  R0S8B,  q.  s.  ut 
Ft  Bolus. 
8.  Take  at  bed-time. 

13.  Powders  of   calomel  and 
6pium. 

B   Pt.  Opii,  grs.  iT. 

Hyd.  Chi.  Mit.  grs.  xtI 
Pt.  Ipecac,  grs.  Tiii.     M. 
Ft  Pil.     No.  Tiii. 

8.   One  CTery  hour  or  two. 

14.  Neutral  mixture  and  tar- 
tar emetic. 

B  Sac.  Limon.  recent,  ^iss. 

Potas.  Carb.  q.  s.  ad  saturandum, 

Tart  Ant.  et  Potas.  gr.  i. 

8acch.  Alb.  ^i.-^ii. 

Aqua  distil,  f  ^iii.     M. 
8.  A  tablespoonful  cTery  two  hours. 

15.  In  acute  rheumatism. 
B  Pt.  Antimonialis,  grs.  x. 

Opii, 
Hyd.  Chi.  Mit  aa  grs.  ii. 
ConfeCt  Rosse,  q.  s. 
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Ft.  Pil.     No.  iv. 
8.   Two,  At  bed-tlm«. 

16. 
B  Tr.  Opii,  gtts.  xxt. 

Spts.  ^th.  Nit.  f  3I 

Vin.  Ant.  gtts.  xx. 

AquA  distil,  f  Jss.     M. 
8.  All  at  dose ;  and  repeated,  pro  re 
nata. 

17.  Guaiacam  mixture. 
B  Pv.  Guaiaci.  ^ii. 

Potas.  Nit  3188. 

Gum  Acac.  zi. 

Glycyrrh.  JJi. 
Tart.  Aut.  et  Potaa.  gr.  isa. 
Aqua  distil,  fjviii.     M. 
8.  A  tablespoonful  three  times  a  day. 

18.  Rob.  anti-syphilitic  of  Laf- 
fecteur,  said  to  be  Swaiin's 
Panacea. 

B  R>^d.  Smilaois.  Sarsap. 

Arud.  Pluiigmicis,  ua  ^xxx. 


Flornm.  Borag.  offic.  Jy^nu 

Foliorum  Cassiae  Sennss. 

Petalarum  Roses  AlbsB,  aS  ^ii. 

Sacch.  Alb. 

Mellis,  aa  tbwi,  M. 
8.  Boll  the  sarsaparilla  and  marsb 
seed  •  grass  in  nine  pints  of  water 
for  an  hoar,  strain  olF  the  decoc- 
tion, and  poor  the  same  quantity 
on  the  residaum,  which  is  to  be 
boiled  for  two  hours.  Towards  the 
end  of  the  boiling  add  the  borage 
flower,  senna,  and  rose-leaves,  and 
then  strain  off,  and  to  both  decoc- 
tions add  the  sugar  and  honey,  and 
boil  the  whole  to  the  consistence  of 
a  syrup. 
For  a  man  six  tablespoonfuls,  and 
for  a  woman  four,  taken  without 
addition  at  six  in  the  morning. 
Afterwards  boil  ^ii.  sarsaparilla  in 
three  quarts  of  water  to  two  quarts, 
infuse  during  the  night,  and  strain 
in  the  morning.  Dose,  a  tumbler- 
ful frequently  during  the  day. 


EXPECTORANTS. 


1.  I 

B  ?▼•  Scillffi.  grs.  viii. 
Ipecno.  grs.  v. 
Camph.  91. 
Sacch.  purif.  zi.     M. 
Ft.  chts.  No.  iv. 
8.  One,  twice  a  day,  followed  by  a 
decoction  of  barley.  * 

2.  In  jcatarrh. 
B  Tr.  ScilloB, 

Vin.  Ipecac,  aa  f  31. 
Mist.  Amygd.  A  mar.  fjy. 
Syr.  Tolu.  f^vi.     M. 
8.   A  tablespoonful  when  the  cough  is 
severe; 

3. 

B   Tr.  Scillse,  gtts.  x. 

.Void.  Nit.  Dilut.  gtts.  vl. 

Ext  Hyos.  grs.  iii. 

Aqua  distil,  f^iss.     M. 
6.  Take  every  three  hours. 

4.  In  chronic  coughs. 
B  Decoct.  Polyg.  SenegsB,  f^vi. 

Gum  Ammoniac.  Zss.-^i. 

Syr.  Tolu.  f^^i.     M. 
8    A  tablespoonful  every  two  hours. 


B   Decoct.  Polyg.  Seneg.  f  5iii. 

Scillffi  Oxym.  ^i.     M. 
8.  A.  tablespoonful  every  two  hours. 

6.  In  chronic  catarrh. 
B   Pv.  Scillas,  grs.  xxx. 

Gum  Ammoniaci,  ^iss. 
Ext.  Conii,  grs.  xxx.     M. 
Ft.  Pil.  No.  xxx. 
8.   Take  two  every  six  hours. 

7.  In  old  asthmas. 

B   Mist.  Ammoninci,  f5iv. 

Vin.  Ipecac,  f^'w, 

Tr.  Camph.  Comp.  f^sa. 

Syr.  Tolu.  f^^i.     M. 
8.   A  dessertspoonful  when  the  cough 
is  most  urgent 

8.  Expectorant  pills. 

B    ?▼.  Scillffi,  ,!58S. 

Myrrhffi,  ziss. 
Ext.  Hyos.  ^ii.     M. 
Ft  Pil.  No.  xxxvi. 
3.  Take  two  in  a  day. 

9.  Pectoral  mixture  of  Boer- 
haave. 
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R  Acet.  Scillaj,  f  jvi, 

Oxy.  Scillte,  f^iii. 

8odaB  Sulph.  ^i. 

Decoct.  Hordei,  fgviii.     M. 
S.  Ji.  to  be  taken  each  half  hour. 

10. 
B  Pv.  Ext  Olycyr. 

Gum  Acac.  aa  a^ii. 

Aqua  Fervent,  f  JiT. 

Spta.  Nitr.  Dulc.  f  zii. 

Vin.  Ant.  f  Jsa. 

Tr.  Opii.  f  588.     M. 
S.  A  tablespoonful  three  times  a  day. 

11. 

B   Syr.  ScnisB.  f  Jas. 

Tr.  Opii.  Camph.  f  zii. 

Vin.  Ant.  f^^i.     M. 
S.  A  teaspoonful  every  three  hours. 

12. 
R  Potas.  Garb,  gn,  xx. 

Vin.  Ipecac,  flaa, 

Tr.  Opii  Campli.  fji. 

Tr.  Lavand.  Comp.  f  lii.     M. 
S.  A  teaspoonful  every  four  hours. 

13. 

B  Acid.  Hydrocyan.  gtts.  viiL 

Gum  Acao. 

Sacch.  Alb.  aa  ^ii. 

Aqua  Rosie,  f5viii.     M. 
S.  A  tablespoonful  every  four  hours. 

14.  In  pertussiB. 
B   Zinci  Sulph.  grs.  x. 

Pv.  Myrihae,  ^iss. 
Confeot.  Rosarum,  q.  s.  ut 
Ft  Pil.  No.  XX. 
8.  A  pill  every  two  hours. 

15.  Wistar's  cough  lozenges. 
B   Pv.  Gum  Acac. 

Ext.  Glycyrrh. 
Sacch.  Alb.  aa  311. 
Opii,  grs.  vi. 
01.  Auisi,  gtts.  iv.     M. 
Adde 

Aqua,  qs.  ft  Loxenges  Ix. 
8.  Dissolve  one  of  these  in  the  mouth, 
three  or  four  times  a  day. 

16.  Spitta's    lozenges    for   co- 
Tjza. 

B  Pv.  Cubebarum,  511. 
Bals.  Tolu.  grs.  vL 
Syr.  Bals.  Peru, 
Ext  Glycyrrh.  aa  Ji. 


Gum  Acac.  q.  a. 

Ft.  LozeugcB,  uii  grs.  x. 

17.  For  children. 
B   Syr.  ScillaB,  f  iss. 

Tr.  Opii  Camph.  f  jiL 
Vin.  Ant  f3i. 
Pv.  Gum  Acac.  Zss. 
Aqua  distil,  fgiu     M. 
S.   A  teaspoonful  every  hour  or  two. 

18.  In  croup. 

B   Inf.  Polig.  Seneg.  fjiv. 

Syr.  Ipecac,  f^'u 

Oxym.  ScillsB,  f^iii. 

Tart  Ant.  et  Potas.  gr.  iss.     M. 
S.   A   teaspoonful,    pro   re   nata,   foi 
children  of  two  years  of  age. 

19.  In  croup  as  an  emetic  ex- 
pectorant. 

B   Alum  et  Potas.  Sulph.  pv.  ^i. 

S.  Add  this  to  a  teaspoonful  of  mo- 
lasses, and  repeat  if  necessary  in 
ten  or  fifteen  minutes  until  it 
vomits. 

20.  Mixture  of  bicarbonate  of 
soda,  in  hooping-cough. 

B  Sodn  Bicarb,  grs.  xii. 

Vin.  Ipecac,  gtts.  xx. 

Tr.  Opii,  gtts.  iv. 

Aqua  distil,  f^i.     M. 
S.   A  teaspoonful  every  two  or  three 
hours, 

21.  !For  the  same. 
B  Potas.  Garb.  gi. 

Pv.  Coccus  Cooti,  9ss. 
Sacch.  Alb.  zi. 
Aqua  distil,  f  Jiv.     M. 
S.  A  teaspoonful  every  two  or  three 
hours  for  children. 

22.  For  the  same. 

B   Alum  et  Potas.  Sulph.  grs.  zxIt. 

Ext  Conii.  grs.  xii. 

Syr  Rhoeados,  f  jxii. 

Aqua  Anethi.  f  Jiii.     M. 
8.  A  teaspoonful  every  six  hours  for 
a  child  over  two  years. 

23.  For  the  same. 

B  Alum  et  Potas.  Sulph.  giiss. 
Syr.  Zingib. 

Acac. 
Aqua  font  aa  f ^i.     M. 
S.  A  teaspoonful  every  six  hours  for 
a  child  over  two  years. 
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24.  For  the  same. 
B  £x.  Belladoii,  grs.  iii. 

Alum,  et  Potaa.  Sulph.  Qiisa. 
Syr.  Zingib. 

Acac. 
Aqua  font,  aa  f  Ji.     M. 
8.  Dose,  as  the  preceding. 

25.  For  the  same. 
K  Qum  Assafoet.  f  ^i. 

Aqua  distil,  f  Jiv. 
Ft.  Solutio,  et  adde 
Tr.  Tolu.  fgss. 

Opii,  gits,  xl.-l.     M. 
6.  A  teaspoonful  every  two  hours  for 
a  child. 

26.  Mixture  of  cyanide  of  po- 
tassium. 

B  Potas.  Hydrocyanici  Medioa,  gi. 
Aqua  distil.  Oi. 
Sacch.  purif.  ^  .^i^s.     M. 
8.   A  dessertspoonittl  night  and  morn- 
ing. 

27.  Gum  ammoniac  mixture. 
Tji  Mist.  Ammoniaci,  f  ^iii. 

Tr.  Castorei,  f  gss. 
Syr.  Tolu.  f  gss, 
Tr.  Opii,  gtts.  ▼. 
Aqua  Cinnam.  f  ^i.     M. 
8.  A  dessertspoonful  every  three  or 
four  hours. 

28.  In    bronchitis,     attended 
with  much  fever. 

K  py.  Ipecac,  grs.  zti. 

Hyd.  Chi.  Mit.  grs.  It. 

Conf.  Bosffi,  q.  s. 

Ft.  Pil.     No.  viii. 
8.    One,  every  fourth  or  sixth  hour. 


29.    In   pneumonia   of   young 
subjects. 
B   Liq.  Antim.  et  Potas.  Tart,  f  ^L-ii. 
Tr.  Opii,  W'lu 
Muc.  Acac.  fjaa. 
Syr.Limon.  f  ^ii. 
Aqua  Menth.  f  ^i.     M. 
S.  From  one  to  two  teaspoonfuls  every 
two  hours. 

30. 
B  Ext.  Conii,  a^ss. 

Pv.  Scillse,  grs.  x. 

Pv.  Ipecac,  grs.  v.     M. 

Ft  Pil.     No.  X. 
S.  One,  two  or  three  times  a  day. 

81.  In  asthma. 
R  Tr.  ScillsB.  ITPxv. 
Acid.  Nit.  d3.  l|pxv. 
Ext.  Hyos.  grs.  iiL 
Aqua,  f  Jiss.     M. 
S.   A   draught  every   three    or   four 
hours,  until  the  fourth  repetition. 

32. 

B   Mist  Assafoet  f  Jiii. 

Aqua  Menth.  Pip.  f  JiL 

Tr.  ScillsB.  f  ^ii. 

Camph.  comp.  f  ^ii. 

Syr.  Tolu.  f  ^iv.     M. 
S.  A  tablespoonful  every  four  honra 

33.  In  catarrh  of  the  aged. 
B  Gum  Assafoet  gi. 
Pv.  Ipecac.  588. 

Scills,  grs.  viii. 
Syr.  Tolu. 

Sap.  Duri,  aa  q.  s.  ut 
Ft  Pil.     No.  xvl. 
S.   One,  every  four  hours. 


EMMENAGOGUES. 


1.  Pills  of  myrrh,  sulphate  of 
iron,  &o. 

B  Gum  Myrrh, 

Ferri  Sulph.  aa  gii. 

Potas.  Garb. 

Sapo  purif,  aa  ^ss.     M. 

Ft  Pil.     No.  xl. 
8    One,  morning,  noon,  and  night 

2.  Decoction  of  madder. 
B  Pv.  Bub.  Tinct  Ji. 

Aqua  buUient  Oi. 


Simmer  for  15  minutes  and  add 
Caryoph.  contus.  gi.     M. 
S.  When  cool,  strain,  and  give  a  wine- 
glassful  every  three  hours,  a  short 
time  before  the  expected  return  of 
thei 


3.  In  menhorrhagia. 
B  01.  Erigerum.  Philadel.  gtts.  olz. 

Gum  Acac. 

Sacch.  Alb.  aa  ^ss. 

Aqua  Menth.  pip.  q  s.  ft.  f^ii.  M 
S.   A  teaspoonful  every  two  hours. 
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B  Tr.  Helleb.  Nig.  f  gss. 

Myrrliao,  fgi. 

Cftritbar.  f  ,^n.     M. 
8.   Thirty  drops,  tiiree  timed  a  day  in 
a  littlo  sugar  uud  water. 

5.  Dewee's  tr.  guaiacL 
R  Pv.  Ouaiaci,  Jiv. 

Potaa.  vel.  SodaB  Carb.  5188. 

Pv.  Pimeuta,  5i. 

Alcobol  diluti,  tbl.  M. 
S.  Digest  for  a  few  days,  and  add  tbe 
Aqua  AinmonisBf  in  the  proportion 
of  Si.-^ii-  to  every  four  ounces  of 
the  tincture.  A  teaspoonful  in  a 
little  sweetened  milk,  or  Sherry  or 
Teueritfo  wiue. 


6. 

B   Vin.  Fern,  f^i. 

Tr.  Aloe  Com'p.  f  Jvi. 
Castor,  f^ii.     M. 
S.   A  teaspoonful,  3  times  a  day,  in  • 
cupful  of  infusion  of  chamomile. 

7. 

B  Pil.  Aloe  cum  Myrrh, 

Ferri  Com  p.  aa  51.     M. 
Ft.  Pil.     No.  xxiv. 
8.   Two  or  three,  twice  a  day. 

8. 
B    Ferri  Sulph.  ^l 

Potas.  Carb.  grs.  ▼!. 

Myrrhie,  ^i. 

Pv.  Aloe  (Jump,  ^sb 

Ft  Pil.     No.  xxr. 
S.   Take  three,  twice  a  day, 


M. 


B 


s. 


ALTERATIVES,  &C 

1.  In  acute  iDflammations. 
Hyd.  Chi.  Mit.  38S. 
Pv.  Opii,  grs.  V. 

Antim.  gi* 
Conf.  R0S8D,  q.  8.  nt 
Ft.  Pil.     No.  XV. 


One,  every  fourth  hoar. 

2. 

B   Hyd.  Chi.  Mit.  gr.  i. 

Ext.  Gentian,  q.  b. 

Ft.  Pil.     No.  xii. 
8.  One,  every  hour. 

3.  For  infants. 

B  Hyd.  cum  Creta,  339. 

Pv.  Ipecac,  grs.  x. 

Khei,  9"* 

Cinnara.  Comp.  grs.  x. 
Sacch.  Alb.  3!.     M. 
Ft.  ohts.     No.  X. 
8.  One,  two  or  three  times  a  day. 

4.  In   syphilitio  affections^  le- 
pra, &o. 

B  Hyd.  Corros.  Chlor.  grs.  it 

8pts.  Vin.  Rect.  f^iv. 

Aqua  distil,  f  Jiiiss.    M. 
8.  A  teaspoonful,  in  a  cupful  of  the 
decoction  of  barley,  daily. 

5.  In  scrofula. 

B   Hyd.  Corros.  Chlor.  gr.  i. 

Tr.  Cinch,  fgii.     M. 
8.  A  teaspoonful,  twice  a  day  in  a 
cupful  of  the  infusion  of  chamomile. 


6.  Black  wash. 

B    Hyd.  Chi.  Mit.  7ii. 
Liquor  Calcis,  toi.     M. 

8.  Applicable    to    syphilitic    ulcera- 
tions. 


7.  In  the  same  cases. 

B   Hyd.  Corros.  Chlor.  grs.  xxiv. 
Liquor  Calcis,  Ibi.     M. 

8.  In  chronic  inflammation  of 
the  tarsi  and  conjunctiva. 

B   Hyd.  Ox.  Rub.  jss. 
Adeps  prep.  ^i. 
CeroQ  Albse,  ^iv.     M. 

9.  In  the  same. 

B   Hyd.  Ox.  Rub.  grs.  v. 
Zinci  Sulph.  grs.  x. 
Adeps,  5!.     M. 

10. 

B  01.  Gadus.  MorrhuiB.  f^ss. 

S.  Take  this  quantity  in  a  little  por- 
ter, ale,  or  juice  of  orange,  or  bitter 
tincture,  three  times  a  day. 

11.  In   pneumonia  and  acute 
rheumatism. 
B  Tart  Ant.  et  Potas.  grs.  ▼!. 
Aqua  Cinnam. 
Aqua  distil,  aa  f  iviii. 
Syr.  AlthrosB,  f^u.     M. 
8.  A   sixth   part    every  two    hourti. 
After  the  sixth  dose  omit  the  medi- 
cine, except  in  severe  cases,  ''or  seven 
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or  eight  hours.     If  it  sickens,  add 
3iii.~iT.  of  Tr.  Camph.  comp. 

12.  In   chronlo  cutaneous  dia- 
seases. 

K   Sulph.  Ant.  Aurat.  grs.  z. 

Flor.  Sulph.  s^iss. 

Oaaiaci  Resin. 

£xt.  Gonii,  aa  ^u 

Saooh.  Alb.  q.  s. 

Ft.  Pil.  No.  Ir. 
8.    Three,  three  times  a  day. 

13.  In    syphilitic    affections, 
chronic  rheumatism,  &g. 

Jjt  Potas.  lod.  grs.  iii.-y. 
Aqaa  distil,  f  ^i.     M. 
3.  A  draught,  three  times  a  day. 

14. 

QL   Hydrarg.  Proto.  lod.  grs.  xiL 
Ft.  Pil.  No.  xii. 

fi.  Take  one  at  night  going  to  bed ; 
follow  it  by  a  tablespoonful  of  cod 
liver  oil,  three  times  a  day. 

15.  In    hypertrophy    of   the 
heart. 

B  Potas.  lod.  zi. 

Tr.  Digital.  TppxL 

Lactucarii,  ^u 

Aqua  distil,  f  ^iii. 

Flor.  Aurant.  f  zii. 

Syr.  AlthsBflB,  f  ^vi.     M. 
d.  A  tablespoonful  night  and  morning. 

16.  In      scrofula,      chlorosis, 
amenorrhoea. 

ft  Ferri  lod.  grs.  ii. 

Aqua  distil,  f  gi.     M. 
S.   Take  three  times  a  day,  in  a  cup- 
ful of  sweetened  water. 

17.  In  syphilis. 
ft   Hyd.  Biniod.  gr.  i. 

Ext-  Gljcyrr.  grs.  xxxii.     M. 
Ft.  Pil.  No.  xvi. 
B.  One,  night  and  morning ;  use  with 
care. 


18. 

ft  Potas.  Bromidi,  grs.  xii. 

Aqua  distil,  f  ^iii. 

Syr.  AlthassB,  f  31.     M. 
S.  A  tablespoonful  three  times  •  day. 

19. 

ft   Hyd.  Chi.  Mit.  grs.  tL 

Pt.  Opii,  grs.  iii. 

QuinisB  Sulph.  grs.  xiL 

Syr.  simp.  q.  s.  nt 

Ft.  Pil.  No.  xiL 
S.  One,  night  and  morning. 

20. 
ft   Hyd.  Chi.  Mit.  grs.  xiL 

Confect.  Rosarum,  q.  s.  ut 

Ft  Pil.  No.  XiL 
S.   One,  morning  and  evening. 

21.  Pills  of  corrosiye  sublimate, 
ft   Hyd.  Chi.  Cores. 

Hydroehlor,  Ammonite,  aa  grs.  t. 
Aqua  distiL  gtts.  xxx.~xL 
Confect.  Bosarum,  gi* 
Pv.  Glycyrrh.  q.  s.  ut 
Ft  PiL  No.  xl. 
S.  One,  three  or  four  times  a  day. 

22.  Hunter's  pills  of  the  red 
oxide  of  mercury  in  yeneieaL 

ft   Hyd.  Ox.  Bub.  grs.  uL 

Pv.  Opii,  gr.  L 

OL  Caryoph.  gtts.  ii.    M. 

Ft  Pil.  No.  liL 
S.  One,  every  night  for  a  week. 

23.  In    herpes  attended  with 
inflammation  and  itching. 

ft  Hyd.  Cyanureti,  grs.  xyL 
Adeps  Prep.  ^L 
Essent.  Citric  MedicsB,  gtts.  xr.  M. 

'    24.  In  tuberculous  lepra. 

ft   Arsen.  Protox.  grs.  It. 
Piper.  Nig.  ^ix.     M. 

S.  Pound  these  substances  in  a  mor- 
tar for  a  few  days,  at  intervals,  with 
water  enough  to  form  a  mass.  Ft 
Pil.  c.     Take  one  or  two  daily. 


ANTACIDS. 


1. 


^  Magnes.  ^^ss. 

SodaB  Bicarb. 

Pv.  Zingib.  aa  Qi.     M. 
J.  A  small  teaspoouful  in  cardialgia. 


2.  In  acid  stomach, 
ft   Potas.  Bicarb.  3L 
Sacch.  Alb.  51. 
Tr.  Lavand.  Comp.  f  ^iL 
Opii,  f  58S. 
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Aqna  Menth.  Pip.  f  giv.     M. 
8.  Tablespooofal  every  two  hoare. 

3.  In  pyrosiB. 

B  Potas.  Bioarb.  ziii. 

Aqaa  Ginnam.  r^W. 

Spts.  AmmoniaB,  f  ^i.     M. 
S.  A  teaapoonful,  pro  re  Data. 

4.  Id  acidity  and  flatulency. 
K   Sod»  Bicarb.  giT.  • 

Infus.  Qent  Comp. 
Aqoa  Cinnam.  aa  f  Ziii. 
Tr.  Card,  f  gsa.     U. 
S.   A  tablespooDful  every  three  hours. 

5.  To  relieve  sickness  and  acid- 
ity of  stomach. 

B  Magnes.  ^ii. 

Gum  Camph.  grs.  z. 

Mth.  Sulph.  f  zii. 

Aqua,  ^y\,     M. 
8  A  tablespoonf ul  every  two  hours  till 
relieved. 

6. 

B  Magnes.  ^ii. 

Spts.  Ammon.  Aroro.  f  ^ii. 

Aqua,  fgvi.     M. 
8.  A  tablespoonful   every    half  hour 
till  relieved. 

7.  In  diarrhoea. 

B  Calo.  Garb.  Prep.  ^isa. 
Pv.  Cinnam.  31. 
Piper,  grs.  viii. 
Opii,  grs.  vi.     M. 
Ft  chts.  No.  zii. 
8.  One,  three  times  a  day. 

8.  In  dyspepsia. 
B  Pt.  Rhei, 

Sodas  Carb.  Exsic. 
Ext.  Gent,  iia  gi. 
Hyd.  Chi.  Mit.  grs.  iU.     M. 
Ft.  Pil.  No.  XX. 
8-  Two  occasionally. 


9.  Chalk  mixture. 
B   CretsB  Prep.  3188.-511. 

Sacch.  Alb. 

Pv.  Gum  Acac.  aa  q.  s. 
Aqua  Menth.  f  Jvi.     M. 
8.  A  tablespoonful  every  two  hours. 

10.  Griffith's  magnesia  and 
camphor  mixture,  for  flatu 
lency  and  irritable  stomach. 

B  Magnes.  31. 

CamphorsB,  3S8. 

Sacoh.  Alb. 

Gum  Acao.  aa  zii. 

.£th.  Sulphurici,  f  3S8. 

Aqua  distil,  f  §iv.     M. 
8.  A  tablespoonful  four  times  a  day. 

11.  Physick's  dyspepsic  ley. 
B  Hickory  ashes, 

8oot,  aa  Ot. 

Aqua  bullient.  Gong.  i.     M. 
8.  Let  stand  twenty-four  hours,  and 
strain   clear.      A   wineglassfnl    an 
hour  after  each  meal. 

12. 

B  Liquor  Potassse,  ItPxx. 

Mist.  CretsB,  f  gii. 

Tr.  Colomb.  f  ^i.     M. 
8.  Take  three  times  a  day. 

13.  In  cardialgia. 
B   Magnes.  31. 

Aqua  Menth.  Pip.  f^xv. 
Tr.  Aurant.  f  31.     M. 
8.  A  draught,  pro  re  nata. 

14.  In  pyrosis. 
B  Magnes.  Tii. 

Pv.  Rhei,^ii. 
Aqua  Cinnam. 


Syr.  Ammon.  Aromat. 

Zingib.  aa  3iv.     M. 
Two  tablespoon fuls  8  times  a  day 


1. 


ANTHELMINTICS. 
2. 


B   Stani.  Pv.  Ji. 

Ext.  Artem.  Absinth. 

Pv.  Jalnp,  aa  3ii. 

Syr.  Aurant.  q.  s. 
,       Ft.  Bolos.     No.  xii. 
'S    One,  every  half  hour  till  an  evacu- 
ation occurs. 


B  Dolichos.  Mncun.  3!. 

Theriacse,  §1.     M. 

Ft  Elect. 
8.  A  teaspoonful  every  morning. 


B   Hyd.  Chi.  Mit.  f  383. 
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Pv.  Oftmboge,  jgs. 

Ziiigib.  zss.     M 
Ft.  cht».     No.  iv. 
S.  One  every  morning. 

4. 
B  Pt.  Spigel. 

Senne,  aa  '^u.     M. 
SabiniB,  gri.  xii.     M. 
Ft.  chts.     No.  iv. 
S.  One  every  morniug. 

6. 
B   Pv.  Stani.  gas. 

Dolic.  Mncun.  zi.     M. 

Ft.  cht§.     No.  ii. 
8.   One  in  the  morning. 

6.  For  tape  worm. 
B   Pv.  Granati  Cort.  J 88. 

Ft.  chta.  No.  Vi. 
8.  Take  one  every  half  hour,  till  the 
sixth  is  taken,  and  follow  the  last 
dose  with  senna  and  salts.  The 
whole  treatment  may  be  repeated, 
at  the  interval  of  a  week,  to  the 
third  time. 

7.  In  tape  worm. 
B  01.  Pep.  Sem.  fgii. 

(or  pumpkin  seed.) 
8.  Take  tliis  as  a  dose  upon  nn  empty 
stomach.  It  may  be  administered 
by  the  seeds  being  deprived  of  their 
outer  coating  and  rubbed  up  with 
sugar,  and  adding  water  gradually, 
and  followed  by  a  dose  of  castor 
oil. 

8.  Infusion  of  Kousso. 

B   Flor.  Bray.  Antholmint.  gsa. 
Aqua  bullient.  fix.     M. 

8.  Macerate  for  half  an  hour.  Take 
the  tea  and  flowers  as  a  dose.  First 
evacuate  the  bowels  by  a  mild  pur- 
gative; then  take  a  little  lemon 
juice  and   follow   with   the   dose; 


afterwards  take  a  little  water  and 
lemon  juite.  It  should  operate  in 
three  or  four  hours,  or  be  followed 
by  oiL 

9. 

B  01.  Terebinth,  gi. 
Ricini,  gi. 
Tr.  Rhei,  fji.     M. 
8.  One^ourth  in  the  morning. 

10. 

B   Hyd.  Chi.  Mit  grs.  ii. 

Sem.  Artem.  Santon.  grs.  viiL 

Camphoras,  grs.  vL 

Syrup,  q.  s.  ut 

Ft.  Bolus. 
8.   To  be  repeated,  pro  re  nata.  for 
children  four  or  six  years  of  age. 

11.  Worm  tea. 
B  Rad.  spigel.  ^ss. 

Sennas,  zii. 

Manna,  ^i. 

Sem.  Foenic.  ^\i.-^ss. 

Aqua  bullient.  Oi.     M. 
8.  A  wineglassful  to  a  child  of  two 
years  old,  three   or  four  times   a 
day. 

12.  Miitnre  of  worm  seed  oil. 
B  01.  Chenopodii,  ^i. 

Sacch.  Alb. 

Qum  Acao.  aa  788.     M. 
Add, 

Aqua  Menth.  Sativ.  f  Jiiss.  M. 
8.  A  teaspoonful  to  be  given  four 
times  a  day,  for  two  days  in  sue- 
cession,  and  then  purged  off  with 
castor  oil  or  salts.  For  child rea 
from  three  to  eight  years  old. 

13.  Enema  in  ascarides. 
B  Pv.  Aloe,  gii. 

Lac.  recent,  Oi.     M. 
S.  The   half  to   be  given   to  a  chiU 
eight  or  ten  years  old. 


P.  S.  —  Tn  a  few  instances  prescriptions  have  been  repeated  on  account  of 
their  applicability  to  different  classes  of  remedies. 


THE    END. 
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1  vol.  ]2mo.,  extra  cloth,  $2  00.     {Just  Ready.) 

BTJM8TEAD    (F.   J.)    THE    PATHOLOGY   AND  TREATMENT   OF 
VENEREAL  DISEASES.     Including  the  results  of  recent  investi- 
gations upon  the  subject.     A  new  and  revised  edition,  with  illustra- 
tions.    1  vol.  8vo.,  of  640  pages,  cloth,  $5. 
ARD  CULLERIER'S  ATLAS  OF  VENEREAL.   See  'Cullebibr.' 

BARCLAY  (A.  W.)  A  MANUAL  OF  MEDICAL  DIAGNOSIS;  being 
an  Analysis  of  the  Signs  and  Symptoms  of  Disease.  Third  American 
from  the  second  revised  London  edition.  1  vol.  8vo.,  of  451  pages, 
cloth,  $3  50. 

BARLOW  (GEORGE  H.)  A  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  Condie,  M.D.  1  vol.  8vo., 
of  over  600  pages,  cloth,  $2  50. 

BAIRD  (ROBERT).  IMPRESSIONS  AND  EXPERIENCES  OF  THE 
WEST  INDIES  AND  UNITED  STATKS.  1  vol.  royal  12mo.,  cloth, 
75  cents. 

BTTCXLER  (THOMAS  H.)  ON  FIBRO- BRONCHITIS  AND  RHEU- 
MATIC  PNEUMONIA.     1  vol.  8vo.,  of  150  pages,  cloth,  $1  25. 

BOWMAN  (JOHN  E.)  A  PRACTICAL  HAND-BOOK  OF  MEDICAL 
CHEMISTRY.  Edited  by  C.  L.  Bloxam.  Fiah  American,  from 
the  fourth  and  revised  London  edition.  With  numerous  illustra- 
tions.     1  vol.  royal  12mo.  of  350  pages,  cloth,  $2  25. 

INTRODUCTION  TO  PRACTICAL  CHEMISTRY,  INCLUDING 

ANALYSIS.  Edited  by  C.  L.  Bloxam.  Fiah  American,  from 
the  fifth  and  revised  London  edition,  with  numerous  illustrations. 
1  vol.  royal  12mo.  of  350  pages,  cloth,  $2  25. 

BRODIE  (SIR  BENJAMIN) .  CLINICAL  LECTURES  ON  SURGERY. 
1  vol.  8vo.,  of  350  pages,  cloth,  $1  25. 
CHAMBERS  (T.  K.)  THE  INDIGESTIONS;  OR,  DISEASES  OF  THE 
DIGESTIVE  ORGANS  FUNCTIONALLY  TREATED.  Third 
American  Edition,  thoroughly  revised  by  the  author.  1  vol.  8vo., 
of  over  300  pages,  cloth,  $3  00.     {Just  ready,) 

CUOMBAT  BE  L'ISERE.  THE  DISEASES  OF  FEMALES.  Trans- 
lated by  Charles  D.  Meigs,  M.D.  Second  edition,  with  numerous 
illustrations.     1  vol.  8vo.,  of  720  pages,  cloth,  $3  75. 

CARPENTER  (WM.  B.)  PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 
WITH  THEIR  CHIEF  APPLICATIONS  TO  PSYCHOLOGY,  PA- 
THOLOGY,  THERAPEUTICS,  HYGIENE,  AND  FORENSIC 
MEDICINE.  A  new  American  edition  edited  by  Francis  G.  Smith, 
M.D.  With  nearly  300  illustrations.  In  one  large  vol.  8vo.,  of 
nearly  900  closely  printed  pages,  cloth,  $5  50;  leather,  raised 
bands,  $0  50. 

PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.  New  Ameri- 
can, from  the  fourth  and  revised  London  edition.  With  over  300 
beautiful  illustrations.     1  vol.  8vo.,  of  752  pages,  cloth,  $5  00. 

PRIZK  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN 

HEALTH  AND  DISEASE.  New  edition,  with  a  Preface  by  D.  F. 
Condie,  M.D.     1  vol.  12mo.  of  178  pages,  cloth,  60  cents. 
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CABSOK  (JOSEPH) .  A  SYNOPSIS  OP  THE  COURSE  OF  LECTURES 
ON  MATERIA  MEDICA  AND  PHARMACY,  delivered  in  tho  Uni- 
versity of  Pennsylvanift.  Fourth  and  revised  edition.  1  vol.  8vo., 
extra  oloth,  $3  00.     (Just  issued.) 

CHRI8TI80K  (ROBERT.)  DISPENSATORY  OR  COMMENTARY  ON 
THE  PH^RMACOPCEIAS  OP  GREAT  BRITAIN  AND  THE 
UNITED  STATES.  With  a  Supplement  by  R.  E.  Griffith.  In  one 
8vo.  vol.  of  over  1000  pages,  oontaining  213  illustrations,  extra 
cloth,  $4  00. 
pHlTRCHILL  (PLEETWOOD).  ON  THE  THEORY  AND  PRACTICE 
v^  OF  MIDWIFERY.  A  new  American  from  the  fourth  revised  Lon- 
don  edition.  With  notes  and  additions  by  D.  Francis  Condie,  M.D. 
With  about  200  illustrations.  In  one  handsome  8vo.  vol.  of  nearly 
700  pages,  extra  cloth,  $4  00 ;  leather,  $5  00. 

ON  THE  DISEASES  OP  WOMEN  :  INCLUDING  THOSE  OP 

PREGNANCY    AND   CHILDBED.     A   new   American  edition   re- 
vised  by  the  author.    With  notes  and  additions  by  D.  Francis  Condie, 
M.D.     In  one   large  and   handsome  8vo.  vol.  of  768  pages,  with 
numerous  illustrations,  extra  cloth,  $4  00  ;  leather,  $5  00. 
■  ESSAYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DIS- 


EASES PECULIAR  TO  WOMEN.     In  one  neat  ocUvo  vol.  of  about 
450  pages,  extra  cloth,  $2  50. 

CdKDIE  (D.  PBAWCI8).  A  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES  OF  CHILDREN.  Sixth  edition,  revised  and  enlarged.  In 
one  large  octavo  volume  of  nearly  800  pages,  extra  cloth,  $5  25  ; 
leather,  f 6  25.     (Just  issued.) 

COOPER  (B.  B.)  LECTURES  ON  THE  PRINCIPLES  AND  PRAC 
TICE  OF  SURGERY.  In  one  large  8vo.  vol.  of  750  pages,  extra 
cloth.  $2  00. 

CULLERIER  (A.)  AN  ATLAS  OF  VENEREAL  DISEASES.  Trans- 
lated  and  edited  by  Frbbmak  J.  Bumstbad,  M.D.  A  lorge  imperial 
quarto  volume,  with  20  plates  containing  about  150  figures,  beauti- 
fully colored,  many  of  them  the  sixe  of  life.  In  one  vol.,  strongly 
bound  in  extra  cloth,  $17.     {Just  issued.) 

Same  work,  in  five  parts,  paper  covers,  for  mailing,  $3  per  part. 

CTCLOPEBIA  07  PRACTICAL  XEOICINE.  By  Dunglison,  Forbes, 
Tweedie,  and  Conolly.  In  fonr  large  super  royal  octavo  volumes,  of 
3254  donble-oolamned  pages,  leather,  raised  bands,  $15 ;  extra  oloth, 
$11. 

CAMPB£LL*8  LIVES  OP  LORDS  KENYON,  ELLENBOROUGH,  AND 
TENTBRDEN.  Being  tho  third  volume  of  '*  Campbell's  Lives  of 
the  Chief  Justices  of  England.''   In  one  crown  octavo  vol.,  cloth,  $2. 

DALTOK  (J.  C.)  A  TREATISE  ON  HUMAN  PHYSIOLOGY.  Fourth 
edition,  revised,  with  nearly  300  illustrations  on  wood.  In  one  very 
handsome  octavo  Yolnme  of  about  700  pages,  extra  cloth,  $5  25  ; 
leather,  $6  25. 

DE  JONOH,  ON  THE  THREE  KINDS  OF  COD-LIVER  OIL.  1  small 
12mo.  vol.,  75  cents. 

DDK  QUIXOTE  BE  LA  MAKCHA.  Translated  by  Chas.  Jarvis,  Esq., 
with  illustrations  by  Tony  Johannot.  In  two  handsome  vols,  crown 
8vo.,  fancy,  cloth,  $3;  plain  oloth,  $2  50;  library  sheep,  $3  20; 
half  morocco,  $3  70. 

DEWEE8  (W.  P.)  A  TREATISE  ON  THE  DISEASES  OF  FEMALES. 
With  illustrations.     In  one  8vo.  vol.  of  536  pages,  extra  cloth,  $3. 

A   COMPREHENSIVE  SYSTEM  OP   MIDWIFERY.     In  one 

octavo  volume  of  600  pages,  with  plates,  extra  cloth,  $3  50. 
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DEWEB8  (W.  P )  A  TREATISE  ON  THE  PHYSICAL  AND  MBDT- 
CAL  TREATMENT  OF  CHILDREN.  In  one  octavo  Tolnme  of  548 
pagea,  extra  oloth,  $2  80. 

DICKSON  (8.  H.)  ELEMENTS  OF  MEDICINE.  Second  edition,  re- 
Tised.  1  vol.  8to.,  of  760  pagea,  extra  cloth,  $4. 
DRUITT  (ROBERT).  THE  PRINCIPLES  AND  PRACTICE  OF  MO- 
DERN  SURGERY.  A  revised  American,  from  the  eighth  London 
edition.  Hlnstrated  with  432  wood  engravings.  In  one  handsome 
8vo.  toL  of  nearly  700  large  and  closely  printed  pages,  extra 
cloth,  $4;  leather,  $5. 

DUHOLISOH  (ROBUST).  MEDICAL  LEXICON;  "a  Dictionary  of 
Medical  Science.  Containing  a  concise  explanation  of  the  various 
subjects  and  terms  of  Anatomy,  Physiology,  Pathology,  Hygiene, 
Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence,  and  Dentistry.  Notices  of  Climate  and  of  Mineral 
Waters ;  Formulaa  for  Oi&cinal,  Empirical,  and  Dietetic  Preparationa, 
with  the  accentuation  and  Etymology  of  the  Terms,  and  the  French 
and  other  Synonymea ;  ao  as  to  constitute  a  French  as  well  as  English 
Medical  Lexicon.  In  one  very  large  royal  8vo.  vol.  of  1048  double 
columned  pages,  in  small  type ;  strongly  bound  in  cloth,  $6 ;  leather, 
raised  bands,  $6  75. 

HUMAN  PHYSIOLOGY.    Eighth  edition,  thoroughly  revised. 

In  two  large  8vo.  vols,  of  about  1500  pages,  with  532  illustrations, 
extra  cloth,  $7. 

NEW  REMEDIES,  WITH  FORMULA  FOR  THEIR  PREPARA- 

TION  AND  ADMINISTRATION.  Seventh  edition.  In  one  very 
large  8vo.  vol.  of  770  pages,  extra  cloth,  $4. 

DE  LA  BECHE'8  GEOLOGICAL  OBSERVER.    In  one  large  8vo.  vol. 
of  700  pages,  with  300  illuatrationa,  cloth,  $4. 
DANA  (TAMES  B.)    THE  STRUCTURE  AND  CLASSIFICATION  OF 
ZOOPHYTES.    With  iilnstrationa  on  wood.   In  one  imperial  4to.  vol., 
cloth,  $4  00. 

ELLIS  (BENJAMIN).  THE  MEDICAL  FORMULARY.  Being  a 
collection  of  presoriptiona  derived  from  the  writings  and  practice  of 

the  most  eminent  physicians  of  America  and  Europe.    Twelfth  ed1> 

tion,  carefully  revised  by  A.  H.  Smith,  M.  D.    In  one  8vo.  volume 

of  374  pagea,  extra  cloth,  $3.     {Just  issued^ 
pRICHSEN   (JOHN).    THE   SCIENCE  AND  ART  OF  SURGERY. 
•^    A  new  and  improved  American,  from  the  fifth  enlarged  and  re- 

viaed  London  edition.    Illustrated  with  over   630  engravings  on 

wood.     In  one  large  imperial  Svo.  vol.  of  1228  closely  printed  pages, 

extra  cloth,  $7  50 ;  leather,  raised  banda,  $8  50. 
ON  RAILWAY  AND  OTHER  INJURIES  OF  THE  NERVOUS 

SYSTEM.    In  one  amall  8to.  vol.,  extra  cloth,  $1. 

EKCYCXOPJEDIA  AMERICANA.  Complete  in  14  large  Svo.  vola. 
Containing  nearly  0000  double  columned  pagea,  cloth,  $22. 

ENCYCLOPEDIA  OF  OEOORAPHT.  In  three  large  Svo.  vols.  Illus- 
trated with  83  maps  and  about  1100  wood-outs,  cloth,  $5. 

F8KE  FUND  PRIZE  ESSAYS  ON  TUBERCULOUS  DISEASE.  In 
one  small  Svo.  vol.,  cloth,  $1. 

PLETCHER'S  NOTES  FROM  NINEVEH,  AND  TRAVELS  IN  MESO- 
-L     POTAMIA,  ASSYRIA,  AND  SYRIA.  In  one  12mo.  vol.,  cloth,  75ots. 

PINT  (AUSTIN).  A  TREATISE  ON  THE  PRINCIPLES  AND 
PRACTICE  OF  MEDICINE.  Third  edition,  thoroughly  revised  and 
enlarged.  In  one  large  Svo.  volume  of  1002  pages,  extra  cloth,  $6  ; 
leather,  raised  banda,  $7.       {Now  ready.) 
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TLIHT  (AUSTIH).  A  PRACTICAL  TREATISE,  ON  THE  PHYSICAL 
i  EXPLORATION  OP  THE  CHEST.  AND  THE  DIAGNOSIS  OP 
DISEASES  AFFECTING  THE  RESPIRATORY  ORGANS.  Second 
and  revised  edition.  One  8vo.  vol.  of  595  pages,  oloth,  $4  50.  {Jutl 
Ustud,) 
A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS  AND  TREAT- 
MENT OF  DISEASES  OF  THE  HEART.  Second  edition,  enlarged. 
In  one  neat  8vo.  vol.  of  over  500  pages,  $4  00.     {Just  ready.) 

FOWHE  (OEOBOE).  A  MANUAL  OF  ELEMENTARY  CHEMISTRY. 
From  the  tenth  enlarged  English  edition.  In  one  royal  12ino.  vol. 
of  857  pages,  with  197  illastrations,  extra  cloth,  $2  75  ;  leather, 
$3  25.  {Just  issued.) 
pULLER  (HEKBY).  ON  DISEASES  OF  THE  LUNGS  AND  AIR 
•L  PASSAGES.  Their  Pathology,  Physical  Diagnosis,  Symptoms  and 
Treatment.  From  the  second  English  edition.  In  one  8vo.  vol. 
of  ahout  500  pages,  extra  cloth,  $3  50.     {Just  issusd.) 

GLUOE  (GOTTLIEB).  ATLAS  OF  PATHOLOGICAL  HISTOLOGY. 
Translated  by  Joseph  Leidy,  M.D.,  Professor  of  Anatomy  in  the 
University  of  Pennsylvania,  Ac.  In  one  vol.  imperial  quarto,  with 
320  copper  plate  figures,  plain  and  colored,  extra  cloth,  $4. 

GEAHAM  (THOMAS).  THE  ELEMENTS  OF  INORGANIC  CHEMIS- 
TRY,  INCLUDING  THE  APPLICATION  OF  THE  SCIENCE  IN 
THE  ARTS.  A  new  and  enlarged  edition  by  H.  Watts  and  Robert 
Bridges,  M.D.  In  one  8vo.  vol.,  of  over  800  pages,  with  232  wood- 
cuts, extra  cloth,  $5  50. 
GIBSOK'8  INSTITUTES  AND  PRACTICE  OF  SURGERY.  In  two  8vo. 
vols,  of  about  1000  pages,  leather,  $6  50. 
GRAY  (HEKBY).  ANATOMY,  DESCRIPTIVE  AND  SURGICAL. 
A  new  American,  from  the  fifth  and  enlarged  London  edition.  In  one 
large  imperial  8vo.  vol.  of  about  900  pages,  with  over  400  large  and 
elaborate  engravings  on  wood.    Cloth,  $0 ;  leather,  $7.    {Now  ready. ) 

GRIFFITH  (BOBEBT  E.)  A  UNIVERSAL  FORMULARY,  CON- 
TAINING  THE  METHODS  OF  PREPARING  AND  ADMINISTER. 
ING  OFFICINAL  AND  OTHER  MEDICINES.  In  one  large  8vo. 
vol.  of  650  pages,  doable  columns,  extra  cloth,  $4 ;  leather,  $5. 

GUIZOrS  HISTORY  OF  OLIVER  CROMWELL.  In  two  royal  12mo. 
vols.  Containing  900  pages,  cloth,  $2. 
GROSS  (SAMUEL  D.)  A  SYSTEM  OF  SURGERY,  PATHOLOGICAL, 
DIAGNOSTIC,  THERAPEUTIC,  AND  OPERATIVE.  Illustrated 
by  over  1300  engravings.  Fourth  edition,  revised  and  improved. 
In  two  large  roya  18vo.  vols,  of  2200  pages,  strongly  bound  in  leather, 
raised  bands.  $15. 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE 

AIR  PASSAGES.   In  one  8vo.  vol.  of  468  pages.    Extra  cloth,  $2  75. 
.  ELEMENTS  OF  PATHOLOGICAL  ANATOMY.     Third  edition. 


In  one  large  8vo.  vol.  of  nearly  800  pages,  with  about  350  illustra- 

tions,  extra  cloth,  $4. 
XniDSOK  (A.)     LECTURES  ON  THE  STUDY  OF  FEVER.     1  vol. 
•lL   Syo.,  316  pages,  cloth,  $2  50.     {Just  issued.) 

TTEATH  (CHBTSTOPHEB).    PRACTICAL  ANATOMY;  A  MANUAL 
•Ll   OF  DISSECTIONS.     With  additionf,  by  W.  W.  Keen,  M.  D.     In  I 

volume ;  with  247  Illustrations.     Cloth,  $3  50  ;  leather,  $4.     {Now 

ready.) 

HABTSHOBHE  (HEHBY).  ESSENTIALS  OF  THE  PRINCIPLES 
AND  PRACTICE  OF  MEDICINE.  Second  and  revised  edition.  In 
one  12mo.  vol.  of  about  450  pages,  cloth,  $2  38 ;  half  bound,  $2  03. 
{Just  issued.) 
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HABTSHOBKE  CHEKBT).  CONSPECTUS  OF  THE  MEDICAL 
SCIENCES.  Compruing  Manuals  of  Anatomy,  Physiology,  Chemia> 
try,  Materia  Mediea,  Practice  of  Medicine,  Surgery,  and  Obstetrics. 
Id  one  royal  12mo.  volnme  of  over  1000  pages,  with  abont  300  illas- 
trations.    Strongly  bound  in  leather,  $5  25  ;  extra  cloth,  $4  50. 

MANUAL  OF  ANATOMY  AND  PHYSIOLOGY.  One  volume  royal 

12mo.,  cloth,  $1  75. 

HABES8H0K  (8. 0.)  PATHOLOGICAL  AND  PRACTICAL  OBSERYA- 
TIONS  ON  DISEASES  OF  THE  ALIMENTARY  CANAL,  (ESO. 
PHAGUS,  STOMACH,  C^CUM,  AND  INTESTINES.  In  one  8vo. 
vol.  of  312  pages,  extra  cloth,  $2  50. 

HAMILTON  (FRANK  H.)  A  PRACTICAL  TREATISE  ON  FRAC- 
TURES AND  DISLOCATIONS.  Third  edition,  revised.  In  one 
handsome  6vo.  vol.  of  777  pages,  with  294  illustrations,  extra 
cloth,  $5  75. 

HARBISON'S  ESSAY  TOWARD  A  CORRECT  THEORY  OF  THE 
NERVOUS  SYSTEM.     In  one  vol.  8vo.  of  292  pages,  cloth,  $1  50. 

HOBLYN  (RICHARD  D.)  A  DICTIONARY  OF  THE  TERMS  USED 
IN  MEDICINE  AND  THE  COLLATERAL  SCIENCES.  In  one 
12mo.  vol.  of  over  500  double  columned  pages,  cloth.  $1  50,- 
leather,  $2.  • 

HODGE  (HUGH  L.)  ON  DISEASES  PECULIAR  TO  WOMEN.  IN- 
CLUDING DISPLACEMENTS  OF  THE  UTERUS.  Second  and 
revised  edition.    In  one  8vo.  volume,  cloth,  $4  50.    {Ju$t  issued,) 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.  Illus- 
trated with  large  lithographic  plates  containing  159  figures  from 
original  photographs,  and  with  numerous  wood-outs.  In  one  large 
quarto  vol.  of  550  double-columned  pages.  Strongly  bound  in  extra 
cloth,  $14. 

HOIXANB  (SIR  HENRY).  MEDICAL  NOTES  AND  REFLECTIONS. 
From  the  third  English  edition.  In  one  8vo.  vol.  of  about  600  pages, 
extra  cloth,  $3  50. 

HODGES  (RICHARD  H.)    PRACTICAL  DISSECTIONS.    Second  edi- 
tion.    In  one  neat  royal  12mo.  vol.,  half  bound,  $2. 
HaOHES'    SCRIPTURE    GEOGRAPHY    AND    HISTORY,   with  12 
colored  maps.    In  1  vol.  12mo.,  cloth,  $1. 

HORNER  (WILLIAM  E.).  SPECIAL  ANATOMY  AND  HISTOLOGY. 
Eighth  edition,  revised  and  modified.  In  two  large  8vo.  vols,  of  over 
1000  pages,  containing  300  wood-cuts,  extra  cloth,  $6. 

HILL  (BERKELEY).  SYPHILIS  AND  LOCAL  CONTAGIOUS  DIS- 
ORDERS.  In  one  8vo.  volume  of  467  pages,  extra  doth,  $3  25.  (Just 
issued.) 

HILLIER  (TH0MA8).  HAND-BOOK  OF  SKIN  DISEASES.  Second 
Edition.  In  one  neat  royal  12mo.  volume,  about  300  pp.,  with  two 
plates,  doth,  $2  25. 

HALL  (iniS.  M.)  LIVES  OF  THE  QUEENS  OF  ENGLAND  BEFORE 
THE  NORMAN  CONQUEST.  In  one  handsome  8vo.  vol.,  eloth, 
$2  25  ;  crimson  cloth,  $2  50  ;  half  morocco,  $3. 

JONES  (C.  HANDFIELD),  AND  6IEVEKING  (E.  D.  H.)  A  MANUAL 
OF  PATHOLOGICAL  ANATOMY.  In  one  large  8vo.  vol.  of  nearly 
750  pages,  with  397  illustrations,  extra  cloth,  $3  50. 

JONES  (C.  HANDFIELD).  CLINICAL  OBSERVATIONS  ON  FUNC- 
TIONAL NERVOUS  DISORDERS.  Second  American  Edition.  In 
one  Svo.  vol.  of  348  pages,  extra  cloth,  $3  25. 
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triBXSB  (WmiAK  SENHOVfiX).    A  MANUAL  OF  PHYSIOLOGY. 
JX   From  the  third  London  edition,  with  200  illasirations.    In  one  large 
12mo.  Tol.  of  686  pages,  eloih,  $2  26  ;  leather,  $2  76. 

TTirAPP  (FO     TECHNOLOGY ;  OR  CHEMISTRY  APPLIED  TO  THE 
•U^   ARTS  AND  TO  MANUFACTURES,  with  American  additiona,  by 

Prof.  Walter  R.  Johnson.    In  two  8to.  vols.,  with  600  illastrations, 

oloth,  $6. 

DT*8  MEMOIRS  OF  THE  LIFE  OF  WILLIAM  WIRT.    In 
two  ToU.  12mo.,  oloth,  $2. 

LEA  (HEHRT  C.)  SUPERSTITION  AND  FORCE ;  ESSAYS  ON  THE 
I  WAGER  OF  LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL, 
AND  TORTURE.  Second  edition,  revised.  In  one  handsome  royal 
12mo.  Tol.,  $2  76.     {Now  ready.) 

STUDIES  IN  CHURCH  HISTORY.    The  Rise  of  the  Temporal 

Power — Benefit  of  Clergy — Ezcommanioation.  In  one  handsome 
12mo.  Yol.  of  616  pp.,  extra  oloth,  $2  76.     {Jtut  itsutd.) 

LALLEVAITD  (M.)  AlTD  WILSON  (VAESI8).  A  PRACTICAL 
TREATISE  ON  THE  CAUSES,  SYMPTOMS,  AND  TREATMENT 
OF   SPERMATORRHCEA.     Translated  and  edited  by  Henry  J. 

MoDongall.    Fifth  American  edition.    To  which  is  added ON 

DISEASES  OF  THE  TESICULiB  SEMINALES.  With  special  re- 
ferenoe  to  the  Morbid  Secretions  of  the  Prostatic  and  Urethral 
Mnoons  Membrane.  By  Marris  Wilson,  M.  D.  In  one  neat  ootaro 
Tolnme,  of  aboat  400  pages,  extra  oloth,  $2  76. 

LA  ROCHE  (E.)  YELLOW  FEVER  IN  ITS  HISTORICAL.  PATHO- 
LOGICAL, ETIOLOGICAL,  AND  THERAPEUTICAL  RELA- 
TIONS.   In  two  8vo.  Tols.  of  nearly  1600  pages,  extra  eloth,  $7. 

PNEUMONIA,  ITS  SUPPOSED  CONNECTION,  PATHOLO- 
GICAL AND  ETIOLOGICAL,  WITH  AUTUMNAL  FEVERS.  In 
one  8to.  toI.  of  600  pages,  extra  oloth,  $3. 

LATTEEHCE  (J.  Z.)  A9D  MOON  (ROBERT  C.)  A  HANDY-BOOK 
OF  OPHTHALMIC  SURGERY.  Second  edition,  revised  by  Mr. 
Laurence.  With  numerous  illustrations.  In  one  8vo.  toI.,  extra 
oloth,  $2  75.     {Just  isiiud.) 

LEHXANV  (C.  O.)  PHYSIOLOGICAL  CHEMISTRY.  Translated  by 
I  George  F.  Day,  M.  D.,  and  edited  by  R.  E.  Rogers,  M.  D.,  Prof,  of 
Chemistry,  In  the  University  of  Pennsylvania.  With  plates,  and  nearly 
200  illustrations.  In  two  large  8vo.  vols.,  containing  1200  pages, 
extra  cloth,  $6. 

A  MANUAL  OF  CHEMICAL  PHYSIOLOGY.     Translated  with 

notes  and  additions,  by  J.  Cheston  Morris,  M.  D.  With  an  Intro- 
ductory Essay  on  Vital  Force,  by  Prof.  Samuel  Jackson.  In  one 
very  handsome  Bvo.  vol.  of  386  pages,  extra  cloth,  $2  26. 

LAWSON  (GEORGE).  INJURIES  OF  THE  EYE,  ORBIT,  AND  EYE- 
LIDS, with  about  100  illustrations.  From  the  last  English  edition. 
In  one  handsome  8vo.  vol.,  extra  oloth,  $3  60.     {JuH  issued.) 

LUDLOW  (J.  L.)  A  MANUAL  OF  EXAMINATIONS  UPON  ANA- 
TOMY, PHYSIOLOGY,  SURGERY,  PRACTICE  OF  MEDICINE. 
OBSTETRICS,  MATERIA  MBDICA,  CHEMISTRY,  PHARMACY, 
AND  THERAPEUTICS.  To  which  is  added  a  Medical  Formulary. 
Third  edition.  In  one  royal  12mo.  vol.  of  over  800  pages,  extra 
oloth,  $3  26  ,*  leather,  $3  76. 

LAYCOCK  (THOMAS).  LECTURES  ON  THE  PRINCIPLES  AND 
METHODS  OF  MEDICAL  OBSERVATION  AND  RESEARCH.  In 
one  12mo.  vol.,  extra  oloth,  $1. 


8  HBNRY  C.  LEA'S  PUBLICATIONS. 

LYNCH  (W.  P.)     A  NARRATIVE  OP  THE  UNITED  STATES  EX- 
I    PEDITION  TO  THE  DEAD  SEA  AND  RIVER  JORDAN.     In  one 
large  and  handsome  octayo  Tol.,  with  28  beautiful  plates  and  two 
maps,  oloth,  $3. 
■  Same  Work,  condensed  edition.    One  volume  royal  12mo.,  extra 

cloth,  $1. 

LYOirS  (ROBERT  D.)  A  TREATISE  ON  PEVER.  In  one  neat  8to. 
vol.  of  302  pages,  extra  oloth,  $2  25. 

MARSHALL  (JOHN).  OUTLINES  OF  PHYSIOLOGY,  HUMAN 
AND  COMPARATIVE.  With  Additions  by  Francis  G.  Smith. 
M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  University  of 
Pennsylvania.  In  one  8vo.  volume  of  1026  pages,  with  122  illustra- 
tions. Strongly  bound  In  leather,  raised  bands,  $7  50  ;  extra  oloth, 
$6  50.     (Just  issued.) 

MACLISE  (JOSEPH).     SURGICAL  ANATOMY.     In  one  large  im- 
perial quarto  vol.,  with  68  splendid  plates,  beautifully  colored ;  con- 
taining 190  figures,  many  of  them  life  sise,  extra  cloth,  $14. 
MACKENZIE  (W.)     A  PRACTICAL  TREATISE  ON  DISEASES  AND 
INJURIES  OF  THE  EYE.     In  one   handsome  8vo.  vol.  of  1027 
pages,  with  plates  and  numerous  wood -cuts,  extra  cloth,  $6  50. 
lUfEIGS  (CHAB.  D.)  OBSTETRICS,  THE  SCIENCE  AND  THE  ART. 
•UlL  Fifth  edition,  revised,  with  130  illustrations.     In   one  beautifully 
printed  8vo.  vol.  of  760  pages,  extra  cloth,  $5  50 ;  leather,  $6  50. 

WOMAN :  HER  DISEASES  AND  THEIR  REMEDIES.     Fourth 

and  improved  edition.  In  one  large  8vo.  vol.  of  over  700  pages, 
extra  cloth,  $5  ,-  leather,  $6. 

ON  THE  NATURE,  SIGNS,  AND  TREATMENT  OP  CHILD-BBD 

FEVER.     In  one  8vo.  vol.  of  365  pages,  extra  oloth,  $2. 

MILLER  (JAMES).  PRINCIPLES  OP  SURGERY.  Fourth  American, 
from  the  third  Edinburgh  edition.  In  one  large  8vo.  vol.  of  700 
pages,  with  240  illustrations,  extra  cloth,  $3  75. 

THE  PRACTICE  OF  SURGERY.     Fourth  American,  from  the 


last  Edinburgh  edition.  In  one  large  8vo.  vol.  of  700  pages,  with 
364  illustrations,  extra  cloth,  $3  75. 

MONTGOMERY  (W.  P.)  AN  EXPOSITION  OP  THE  SIGNS  AND 
SYMPTOMS  OF  PREGNANCY.  From  the  second  English  ediUon. 
In  one  handsome  8vo.  vol.  of  nearly  600  pages,  extra  cloth,  $3  75. 

MORLAHD  (W.  W.)  DISEASES  OP  THE  URINARY  ORGANS.  With 
illustrations.  In  one  handsome  8vo.  vol.  of  about  600  pages,  extra 
cloth,  $3  50. 

MOEL  AND  (W.  W.)  ON  THE  RETENTION  IN  THE  BLOOD  OF  THE 
ELEMENTS  OF  THE  URINARY  SECRETION.  In  one  vol.  8vo., 
extra  cloth,  75  cents. 

MULLER  (J.)  PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY. 
In  one  large  8vo.  vol.  with  550  wood-cuts,  and  two  colored  plates, 
cloth,  $4  50. 

MIBABEAU ;  A  LIFE  HISTORY.    In  one  royal  12mo.  vol.,  cloth, 
75  cents. 
MAGPARLAND^B  TURKEY  AND  ITS  DESTINY.    In  2  vols,  royal 
12mo.,  oloth,  $2. 
MARSH  (MRS.)     A  HISTORY  OP  THE  PROTESTANT  REFORMA- 
TION IN  FRANCE.     In  2  vols,  royal  l2mo.,  extra  cloth,  $2. 
NEILL  (JOHN)  AND  SMITH   (PRANCI8  G.)     COMPENDIUM  OF 
THE  VARIOUS  BRANCHES  OF  MEDICAL  SCIENCE.     In  one 
handsome   12mo.  vol.  of  about  1000  pages,   with  374  wood-outs, 
extra  cloth,  $4 ;  leather,  raised  bands,  $4  76. 
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-KrELIOAH  (J.  HOOBE).    A  PBAOTIOAL  TREATISE  ON  DISEASES 

ll    OF  THE  SKIN.     Fifth  American,  from  the  seoond  Dablin  edition. 

In  one  neat  royal  12mo.  vol.  of  402  pages,  extra  oloth,  $2  26. 

AN  ATLAS  OF  CUTANEOUS  DISEASES.    Iii  one  handsome 

qnarto  yoI.  with  beautifully  colored  plates,  Ao.,  extra  cloth,  $5  50. 

iniEBUHB  (B.  G.)     LECTURES  ON   ANCIENT   HISTORY,-    com- 
^    prising     the    history    of    the    Asiatic    Nations,    the    Egyptians, 

Greeks,  Macedonians,  and  Carthagenians.    Translated  by  Dr.  L. 

Sohmitz.    In  three  neat  volumes,  crown  octavo,  oloth,  $5  00. 

ABLIKG  (WILLIAM).  A  COURSE  OF  PRACTICAL  CHEMISTRY 
tr  FOR  THE  USB  OP  MEDICAL  STUDENTS.  From  the  fourth 
revised  London  edition.  In  one  12mo.  vol.  of  261  pp.,  with  75  illus- 
trations, extra  cloth,  $2.  (Just  issued.) 
PAVY  (F.  W.)  A  TREATISE  ON  THE  FUNCTION  OF  DIGESTION  : 
ITS  DISORDERS  AND  THEIR  TREATMENT.  From  the  seoond 
London  Ed.     In  one  8vo.  vol.  of  246  pp.,  ext.  d.,  $2.     {Just  issued.) 

PABBISH  (EDWABD).  A  TREATISE  ON  PHARMACY.  With  many 
Formulas  and  Prescriptions.  Third  edition.  In  one  handsome  8vo. 
vol.  of  850  pages,  with  several  hundred  illustrations,  extra  cloth,  $5. 

PIBBIE  (WILLIAM) .  THE  PRINCIPLES  AND  PRACTICE  OF  SUR- 
GERY. In  one  handsome  octavo  volume  of  780  pages,  with  316 
illustrations,  extra  cloth,  $3  75. 
pEBEIBA  (JONATHAN).  MATERIA  MEDICA  AND  THERAPEU- 
•^  TICS.  An  abridged  edition.  With  numerous  additions  nnd  refe- 
rences to  the  United  States  Pharmaoopceia.  By  Horatio  0.  Wood, 
M.  D.  In  one  large  octavo  volume,  of  1040  pages,  with  236  illustra- 
tions, extra  oloth  $7  00 ;  leather,  raised  bands,  $8  00. 
PmJBZKY'B  MEMOIRS  OF  AN  HUNGARIAN  LADY.  In  one  seat 
royal  12mo.  vol.,  extra  oloth,  $1. 

PAGET'8  HUNGARY  AND  TRANSYLVANIA.    In  two  royal  12mo. 
-L     vols.,  oloth,  $2. 

ROBBBTS  (WILtlAM).  A  PRACTICAL  TREATISE  ON  URINARY 
AND  RENAL  DISEASES.  With  numerous  illustrations.  In  one 
very  handsome  8vo.  vol.     {New  edition  preparing.) 

RAM8B0THAM  (FBANCI8  H.)  THE  PRINCIPLES  AND  PRAC- 
TICE  OF  OBSTETRIC  MEDICINE  AND  SURGERY.  In  one  im- 
perial 8vo.  vol.  of  650  pages,  with  64  plates,  besides  numerous  wood- 
outs  in  the  text.  Strongly  bound  in  leather  $7. 
EIOBT  (EDWABD).  THE  CONSTITUTIONAL  TREATMENT  OF 
FEMALE  DISEASES.  In  one  neat  royal  12mo.  vol.  of  about  250 
pp.,  extra  oloth,  $1. 

A  SYSTEM  OF  MIDWIFERY.     Second  American  edition.    In 

one  handsome  8vo.  vol.  of  422  pages,  extra  cloth,  $2  50. 

EAKBX*8  HISTORY  OF  THE  TURKISH  AND  SPANISH  EMPIRES 
in  the  16th  and  beginning  of  17th  Century.  In  one  8vo.  volume, 
paper,  25otB. 

HISTORY  OF  THE  REFORMATION  IN  GERMANY.    Parts  I. 

II.  III.    In  one  vol.,  extra  cloth,  $1. 

EOYLE  (J.  70BBE8).  MATERIA  MEDICA  AND  THERAPEUTICS. 
Edited  by  Jos.  Carson,  M.  D.  In  one  large  8vo.  vol.  of  about  700 
pages,  with  08  illustrations,  extra  oloth,  $3. 

RADCLI7FB,  AIN8TIE,  AND  0THEB8.  ON  DISEASES  OF  THE 
SPINAL  COLUMN  AND  OF  THE  NERVES.  1  vol.  8vo.  {Nearly 
ready.) 
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SHITH  (EUSTACE).  ON  THE  WASTING  DISEASES  OF  GUILDREN. 
In  one  8vo.  toL     {New  editimi  preparing.) 

SARGENT  (F.  W.)  ON  BANDAGING  AND  OTHER  OPERATIONS 
OF  MINOR  SURGERY.  New  edition,  with  an  additional  chapter 
on  Military  Sargery.  In  one  handsome  royal  12mo.  toI.  of  nearly 
400  pages,  with  184  wood -cats,  extra  cloth,  81  75. 

SKITH  (LEWIS  J )  A  TREATISE  ON  THE  DISEASES  OF  IN- 
FANCY  AND  CHILDHOOD.  A  New  Work,  now  ready.  In  one 
large  Sto.  Tolume  of  620  pages,  strongly  bound  in  leather,  $5  75 ; 
extra  cloth,  $4  75. 

SHABPET  (WILLIAIT)  AKB  QTXAIH  (JOITES  AHD  BICHABD). 
HUMAN  ANATOMY.  With  notes  and  additions  by  Jos.  Leidy, 
M.  D.,  Prof,  of  Anatomy  in  the  University  of  Pennsylvania.  In  two 
large  8vo.  vols,  of  abont  1300  pages,  with  511  illastmtions,  extra  cl.  $6. 

SIHPSOlf  (SIR  JAMES  T.)     CLINICAL  LECTURES  ON  THE  DIS- 
EASES OF  WOMEN.     (A  new  edition  preparing.) 
SIMON'S  GENERAL  PATHOLOGY.     In  one  8vo.  vol.  of  212  ^Jgf^z 
extra  oloth,  $1  25. 
SEXY  (FREDERIC  C.)     OPERATIVE  SURGERY.     In  one  8vo.  vol. 
of  over  650  pages,  with  ahoat  100  wood-cuts',  cloth,  ^Z  25. 
SLADE  (D.  D.)     DIPHTHERIA  ;  ITS  NATURE  AND  TREATMENT. 
Second  edition.     In  one  neat  royal  12mo.  vol.,  extra  cloth,  $1  25. 

SMITH  (HENRT  H.)  AND  HORNER  (WILLIAM  £.)  ANATOMICAL 
ATLAS.  Illustrative  of  the  structure  of  the  Human  Body.  In  one  large 
imperial  8vo.  vol.,  with  about  650  beautiful  figures,  extra  oloth,  $4  50. 

SMITH  (EDWARD).    CONSUMPTION ;    ITS  EARLY  AND  REME- 
DIABLE STAGES.     In  one  8vo.  vol.  of  254  pp.,  extra  cloth,  $2  25. 
SOLLY   (SAMUEL).     THE    HUMAN   BRAIN;    ITS   STRUCTURE. 
PHYSIOLOGY,  AND  DISEASES.     In  one  neat  8vo.  vol.  of  500  pp. 
with  120  wood-cute,  extra  cloth,  $2  50. 

STILLE  (ALFRED).  THERAPEUTICS  AND  MATERIA  MEDIC  A. 
Third  edition,  revised  and  enlarged.  In  two  large  and  handsome 
8vo.  vols.,  extra  cloth,  $10 ;  leather,  $12.     {Just  issued.) 

SALTER  (H.  H.)  ASTHMA  ;  ITS  PATHOLOGY,  CAUSES,  CONSB- 
QUENCE8,  AND  TREATMENT.  In  one  volume  8vo.,  extra  oloth, 
$2  50. 

S WAYNE  (JOSEPH  GRIFFITHS).  OBSTETRIC  APHORISMS. 
From  the  fourth  revised  English  edition.  With  additions  by  E.  R. 
Hutchins,  M.  D.  In  one  small  12mo.  vol.  of  177  pp.,  with  illostra- 
tions,  extra  cloth,  $1  25.     {Just  issued.) 

SGHOEDLER  (FREDERICK)  AND  MEDLOCX  (HENRY).  WONDERS 
OF  NATURE.  An  elementary  introduction  to  the  Sciences  of  Physios, 
Astronomy,  Chemistry,  Mineralogy,  Geology,  Botany,  Zoology, 
and  Physiology.  Translated  from  the  German  by  H.  Medlock.  In 
one  neat  8vo.  vol.,  with  679  illustrations,  extra  cloth,  $3. 

SMALL  BOOKS  ON  GREAT  SUBJECTS.  Twelve  works ;  each  one  15 
cents,  sewed,  forming  a  neat  and  cheap  series  ;  or  done  up  in  3  vols., 
extra  cloth,  $1  50. 

STRICKLAND  (AGNES).  LIVES  OF  THE  QUEENS  OF  HENRY 
THE  VIII.  AND  OF  HIS  MOTHER.  In  one  crown  octavo  vol., 
extra  cloth,  $1 ;  black  cloth,  90  cents. 

MEMOIRS  OF  ELIZABETH,  SECOND  QUEEN  REGNANT  OF 

ENGLAND  AND  IRELAND.     In  oneorown  octavo  vol.,  extradoth, 
$140;  black  cloth,  $130. 
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SCHMITZ  AKD  ZUMPTS  CLASSICAL  SEBIES.     In  royal  18mo. 
CORNBLII  NEP0TI8  LIBER  DE  BXCELLENTIBUS  DUCIBUS 
EXTBRARUM  GENTIUM,  CUM  VITIS  CATONIS  ET  ATTICI. 
With  notes,  Ao.     Price  in  extra  oloth,  60  oents ;  half  bonnd,  70  ots. 

C.  L  C-ffiSARIS  COMMENTARII  DE  BELLO  GALLICO.  With  notes. 

mnp,  and  other  illustrations.    Price  in  extra  cloth,  60  oents;  half 

bound,  70  cents. 
C.  C.  SALLUSTII  DE  BELLO  CATILINARIO  ET  JUGURTHINO. 

With  notes,  map,  Ao.    Price  in  extra  cloth,  60  oents ;  half  bonnd, 

70  oents. 

Q.  CURTII  RUPII  DE  GE6TIS  ALEXANDRI  MAGNI  LIBRI  VIIL 
With  notes,  map,  Ac.  Price  in  extra  cloth,  80  oents ;  half  bonnd, 
00  cents. 

P.  VIRGILII  MAR0NI8  CARMINA  OMNIA.    Price  in  extra  cloth, 

85  cents;  half  bound,  $1. 
M.  T.  CICEBONIS  ORATIONES  SELECTS  XII.    With  notes,  Ac. 

Price  in  extra  cloth,  70  cents ;  half  bonnd,  80  cents. 

ECLOG^  EX  Q.  HORATII  FLAOOI  POEMATIBUS.  With  notes, 
Ac.    Price  in  extra  cloth,  70  cents;  half  bonnd,  80  oents. 

ADVANCED  JiATIN  EXERCISES,  WITH  SELECTIONS  FOR 
READING.  Revised,  with  additions.  Extra  cloth,  price  60  oents  ; 
half  bonnd,  70  oents. 

TAKKEB  (THOMAS  HAWKE8).  A  MANUAL  OF  CLINICAL  MEDL 
CINE  AND  PHYSICAL  DIAGNOSIS.  Third  American  from  the 
second  revised  English  edition.  Edited  by  Tilbury  Fox,  M.  D.  In 
one  handsome  ]2mo.  vol.  of  366  pp.,  cloth,  $1  60.     {Ntna  ready.) 

ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.    First 


American  from  the  second  English  edition.  With  fonr  colored  plates 
and  numerous  illustrations  on  wood.  In  one  vol.  8vo.  of  about  500 
pages,  extra  cloth,  $4  25.     {Just  issued.) 

TAYLOR  (ALFRED  8.)  MEDICAL  JURISPRUDENCE.  Sixth  Ameri- 
can  Arom  the  eighth  London  edition.  With  notes  and  references  to 
American  Deoisions,  by  C.  B.  Penrose  of  the  Philadelphia  Bar.  In 
one  large  8vo.  vol.  of  776  pages,  extra  cloth,  S4  50 ;  leather,  $5  50. 

rpHOHAS  (T.  6AILLAED).    A  COMPLETE  PRACTICAL  TREATISE 
-L     ON  THE  DISEASES  OF  FEMALES.     Second  and  revised  edition. 
In  one  large  and  handsome  octavo  volume  of  about  650  pages,  with 
illustrations,  extra  cloth,  $5;  leather,  $6.     {Now  ready.) 

TDDD  (ROBERT  B.)  AKD  BOWMAN  (W.)  PHYSIOLOGICAL  ANA- 
TOMY AND  PHYSIOLOGY  OF  MAN.  In  one  large  8vo.  vol.  of 
about  950  pages,  with  300  illustrations  on  wood,  extra  cloth,  $4  75. 

T3DD  (ROBERT  BENTLEY).  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.    In  one  vol.  8vo.  of  320  pp.,  extra  cloth,  $2  50. 

TaYHBEE  (JOSEPH).  THE  DISEASES  OF  THE  EAR :  Their  nature. 
Diagnosis,  and  Treatment.  Second  American  edition.  In  one 
handsome  8vo.  vol.  of  440  pp.,  with  100  illustrations,  extra  cloth,  $4. 

THOVPSOH  (SIR  HEUBY).  CLINICAL  LECTURES  ON  DISEASES 
OF  THE  URINARY  ORGANS.  In  one  8vo.  volume  of  204  pages, 
with  illustrations,  extra  cloth,  $2  25.    {Just  issued.) 

THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OP 

THE  URETHRA  AND  URINARY  FISTULA.  From  the  third 
English  editioq.  In  one  8vo.  vol.  of  359  pp.,  with  illustrations,  extra 
cloth,  $3  50.     {Just  issued.) 
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WAL8HE  (W.  H.)  PRACTICAL  TREATISE  ON  THE  DISEASES 
OF  THE  HEART  AND  GREAT  VESSELS.  Third  Americaa  from 
the  third  revised  London  edition.  In  one  Sro.  toI.  of  420  pages, 
extra  cloth,  $3. 

WALES  (PHILIP  S.)     MECHANICAL  THERAPEUTICS  :    A  Prac- 
tical Treatise  on  Surgical  Apparatus,  Appliances,  and  Elementary 
Operations  ;  embracing  Minor  Surgery,  Bandaging,  Orthopraxy,  and 
Treatment  of  Fractures  and  Dislocations.     In  one  large  8ro.  vol.  of 
about  700  pages,  with  642  illustrations  on  wood,  extra  cloth,  $5  7&,* 
leather,  $6  75.     {Just  it9ited,) 
WELLS   (J.  SOELBEBO).    A  TREATISE  ON  THE  DISEASES  OF 
V  V  THE  EYE.    Edited  with  additions  by  I.  Minis  Hays,  M.  D.    In  one 
large  and  handsome  octavo  vol.  of  736  pp.,  with  6  colored  plates  and 
216  wood-cuts,  also  selections  from  the  test-types  of  Jaeger  and  Snel- 
len, extra  Cloth,  $5 ;  leather,  $6.     {Just  issued.) 
WHAT  TO  OBSEBVE  AT  THE   BEDSIDE  AND  AFTER  DEATH 
vV  IN  MEDICAL  CASES.    In  one  royal  12mo.  vol.,  extra  cloth.  $1. 

WAT80K  (TH0HA8).  LECTURES  ON  THE  PRINCIPLES  AND 
PRACTICE  OF  PHYSIC.  A  new  American  from  the  last  revised 
English  edition,  with  additions  by  D.  Francis  Condie.  With  185 
illustrations  on  wood.  In  one  very  large  volume  imperial  8vo.'  of 
over  1200  pi^es,  in  small  type,  extra  cloth,  $0  60 ;  strongly  bound 
in  leather,  raised  bands,  $7  60.  ' 

WEST  (CHARLES).     LECTURES  ON  THE  DISEASES  PECULIAR 
f  T  TO  WOMEN.    Third  American  from  the  Third  English  edition.    In 
one  octavo  volume  of  550  pages,  extra  cloth,  $3  75 ;  leather,  $4  75. 
(Now  ready.) 

LECTURES  ON  THE  DISEASES  OF  INFANCY  AND  CHILD- 

HOOD.  Fourth  American  from  the  fifth  revised  English  edition.  In 
one  large  8vo.  vol.  of  656  closely  printed  pages,  extra  cloth,  $4  50 ; 
leather,  $5  50. 

AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE 

OF  ULCERATION  OF  THE  OS  UTERI.    In  one  vol.  8vo.,  extra 

cloth,  $1  25. 

ILLIAH8  (CHARLES  J.  B.)    PRINCIPLES  OF  MEDICINE.    A 

new  American  from  the  third  revised  London  edition.  In  one  8vo. 
vol.  of  about  500  pages,  extra  cloth,  $3  50. 

ON  (EEASMUS).  A  SYSTEM  OF  HUMAN  ANATOMY.  A 
new  and  revised  American  from  the  last  English  edition.  Illustrated 
with  397  engravings  on  wood.  In  one  handsome  8vo.  vol.  of  over 
600  pages,  extra  cloth,  $4  ;  leather,  $5. 

THE  DISSECTOR'S  MANUAL.    Third  American  from  the  last 
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revised  London  edition.    In  one  large  12mo.  vol.  of  582  pages,  with 

154  illustrations,  extra  cloth,  $2. 
ON  DISEASES  OF  THE  SKIN.    The  seventh  American  from 

the  last  English  edition.     In  one  large  8vo,  vol.  of  over  BOO  pages, 

extra  cloth,  $5.     (Just  ready.) 
Also  A  SERIES  OF  PLATES,  illustrating  "  Wilson  on  Diseases  of  the 

Skin,"  consisting  of  20  plates,  thirteen  of  which  are   beautifully 

colored,  representing  about  one  hundred  varieties  of  Disease.    $5  50. 

Also,  the  TEXT  AND  PLATES,  bound  in  one  volume,  extra  cloth,  $10. 

THE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE.    In 

one  handsome  royal  12mo.  vol.,  extra  cloth,  $3  50. 
TTiriNSLOW  (F0BBE8).    ON  OBSCURE  DISEASES  OF  THE  BRAIN 
V  V  AND  DISORDERS  OF  THE  MIND.    In  one  handsome  8ro.  vol. 

of  nearly  600  pages,  extra  cloth,  |4  25. 
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